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Abstract of EP0225053 

A process for producing lubricant oils of low pour point and high viscosity index by partial dewaxing of a 
lubricant base stock by isomerization dewaxing followed by a selective dewaxing step. The isomerizatior 
dewaxing step is carried out using a large pore, high silica zeolite dewaxing catalyst such as high silica N 
or zeolite beta which isomerizes the waxy components of the base stock to less waxy branch chain 
isoparaffins. The severity is controlled to effect only a partial removal of the waxy components. Further 
removal of the waxy components is effected during a subsequent dewaxing step which selectively 
removes of the more waxy n-paraffin components, leaving the branched chain isoparaffins which 
contribute to a high VI in the product. The selective dewaxing step may be either a solvent, e.g., MEK 
dewaxing operation or a catalytic dewaxing, preferably using highly shape selective zeolite such as ZSM 
22 or ZSM-23. Isomerization dewaxing may be controlled to effect a net increase in the content of 
isoparaffins and because of the selective nature of the solvent dewaxing step, this increased isoparaffins 
concentration may be retained, producing a product of high VI. The pour point of the feedstock is 
preferably reduced by isomerization dewaxing to a value which is no lower than 6 DEG C and preferably 
no lower than 12 DEG C, above the target pour point for the products. Generally, this will entail a 
reduction of at least 6 DEG C and preferably at least 12 DEG C in the pour point of the feed. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As the 1st process the nature paraffin component content lubrication base oil of a low, and a 
silica / alumina ratio — the [ zeolites / which have 10/1 and have pore with a lower limit of at least 6A 
even if few / at least one sort of/, and periodic table ] — the [ a VIA group or ] — at least one sort of a 
VIIIA group's metals The isomerization delow catalyst which comes to contain included hydrogenation / 
dehydrogenation component Under existence of hydrogen, It is made to contact with the temperature of 
250-500 degrees C, the pressure of 4000-2 5 OOOkPa, and the space velocity of 0.1-10-/time amount. The 
intermediate product which removes the nature paraffin component of a low partially, and has the pour 
point higher at least 12 degrees C or more than the target pour point is manufactured. Subsequently as 
the 2nd process by the solvent delow Or the shape selectivity delow catalyst which comes to contain 
ZSM-22, ZSM-23, ZSM-35, or TAM ofrettite is used. Under existence of hydrogen with the 
temperature of 250-500 degrees C, the pressure of 4000-25000kPa, and the space velocity of 0.1-10- 
/time amount The manufacture approach of a lubricating oil stock with the target pour point and the 
hyperviscous characteristic which are characterized by manufacturing the lubricating oil stock product 
which removes preferentially the nature component of the nature paraffin of a straight chain low, and 
has the target pour point from an isoparaffm component by carrying out the delow of said intermediate 
product alternatively. 

[Claim 2] An approach given in the 1st term of the range of the application for patent from which the 
nature component of a low to which an isomerization delow catalyst comes to contain a zeolite beta, and 
remains in an intermediate product is alternatively removed according to a ZSM-23 content catalyst. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

This invention relates to the manufacture approach of the hydrocarbon lubricant of a hyperviscous 
characteristic in more detail about the manufacture approach of lubricant. 

Mineral oil lubricant is guided from various crude oil stocks by various purification actuation. Usually, 
these purification actuation points to obtaining lubrication base oil with the suitable boiling point, 
viscosity, a viscosity index (VI), and other descriptions. Usually, lubrication base oil can distill a crude 
oil in topper or a reduced pressure distilling column, can separate the aromatic series components which 
next are not a request, and can manufacture it from a crude oil by performing a delow and various 
finishing processes at the last. ; which is not desirable since the yield of the lubricating oil stock which 
can approve after separating a lot of aromatic-series components by which use of the nature type crude 
oil of asphalt is include in this crude oil in order that an aromatic-series component may draw 
hyperviscosity and a very low viscosity index becomes very low — although the nature crude oil of 
paraffin and the nature crude oil of a naphthene are suitable, in order to remove the nature components 
of aromatic series which are not desirable, so, an aromatic-series component still needs to be separation 
operate. Usually, in the lubricant distillate partition called neutral, for example, a heavy neutral, a light 
neutral, etc., the solvent extraction which uses the sulfolane which has selectivity about the extract of an 
aromatic series component, you DEKKUSU, or a solvent like other matter can extract aromatic series. 
When a lubricating oil stock is a residue lubricating oil stock, the lubricant which performs solvent 
extraction of the aromatic series which remove asphaltenes at a propane de**** process, next remain 
first, and is usually called bright stock can be manufactured. However, in which case, the delow process 
about lubricant is required in order to consider as pour point and cloudy point low usually enough, 
consequently the obtained lubricant does not solidify namely, precipitate the nature component of 
paraffin which is hard to dissolve under low temperature. 

In petroleum-refining industry, much delow actuation is known and the solvent delow by the methyl 
ethyl ketone (MEK) and solvent like liquid propane is actuation currently widely used in petroleum- 
refining industry in these. However, in order to manufacture a lubricating oil stock in recent years, using 
contact delow actuation is advocated, and these actuation has the advantage of a large number exceeding 
solvent delow actuation of common use. The contact delow actuation advocated is usually the same as 
the actuation advocated in order to carry out the delow of a middle distillate partition like the heating oil 
currently indicated by the reference of a large number like for example, oil on January 6, 1975 - and the 
69-73rd pages (Oil and Gas Journal) of - gas journal and the U.S. reissue patent No. 28,398 
specification, U.S. Pat. No. 3,956,102, and a 4,100,056 specification, jet fiiel, and kerosene. Usually, 
above-mentioned actuation can be operated by manufacturing the low molecular weight product which 
can carry out cracking of the paraffin with a comparatively long chain-like end group alternatively, and 
can be comparatively removed from the lubricating oil stock of a high-boiling point by distillation at 
degree process. Although the catalyst advocated for this purpose makes a nature of straight chain low n- 
paraffin independent or this paraffin, and paraffin with the chain which ramified slightly usually 
advance, they are zeolites with the pore dimension which eliminates the matter with the chain which 
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ramified in altitude, and alicyclic compounds. It is advocated for delow actuation in which the zeolites 
like ZSM-5, ZSM-1 1, ZSM-12, ZSM-22, ZSM-23, ZSM-35, and ZSM-38 are indicated by U.S. Pat. No. 
3,894,938, 4,176,050, 4,181,598, 4,222,855, 4,229,282, and the 4,247,388 specification. The delow 
actuation which uses synthetic ofrettite is indicated by the U.S. Pat. No. 4,259,174 specification. 
Although contact delow actuation is industrially attractive in order not to manufacture a lot of nature 
lows of solid-state paraffin regarded the low value product which is not desirable, and now, it succeeds 
in the proposal which is for contact delow actuation also having a fault, for this reason manufacturing 
the lubricating oil stock of a satisfying property combining other actuation with contact delow actuation. 
For example, the manufacture approach of the high quality lubrication base oil which consists of a U.S. 
Pat. No. 4,181,598 specification carrying out solvent purification of the nature partition of a low, then it 
carrying out a contact delow on ZSM-5, and then carrying out the hydrogen treating of the product is 
indicated. The U.S. Pat. No. 4,428,819 specification is indicating the upgrading approach of the 
lubricating oil stock which consists of carrying out hydrogenation isomerization processing of the oil 
which carried out the contact delow, and removing the amount of survival for the petroleum low which 
is the cause of the performance degradation of an overnight cloudy point trial (ASTM D 2500-66) and 
which carried out the contact delow. Although the satisfying pour point is obtained since cracking of this 
approach is carried out very more quickly than the paraffin and cycloparaffins in which n-paraffin 
ramified slightly, consequently normal paraffins are removed It is what means conquering one fault of 
an inside pore delow catalyst like ZSM-5 that the amount of residues of the ramification paraffin it is 
incomparable to the cause of the performance degradation of an overnight cloudy point trial when an oil 
is comparatively exposed to low temperature over a long period of time, and cycloparaffins may remain 
in an oil. It is. The amount of [ which consists of the paraffin and cycloparaffins which are hard to 
dissolve, and which ramified slightly during this period ] petroleum low nuclearizes, and it grows up to 
be the nature crystal of a low of sufficient dimension to produce remarkable cloudiness. Delow actuation 
was operated with the high invert ratio, and although a part for a petroleum low was removable by 
removing a part for a petroleum low with normal paraffins as that result, loss of the yield consider that is 
usually nonpermissible in this case was caused. Therefore, the need for the following down stream 
processing becomes clear. 

As mentioned above, the contact delow approach of the common use which uses the inside pore 
dimension zeolites like ZSM-5 is operated by carrying out cracking of the nature component of a low of 
an insertion raw material alternatively. This results in losing yield in the product of others [ component / 
in a desired boiling range ], since [ which must be removed from a lubricating oil stock ] it is converted 
comparatively in large quantities in a low-boiling point partition although there is a useful thing. The 
remarkable advance in processing of a lubricating oil stock is indicated by U.S. Pat. No. 4,419,220 and 
the 4,518,485 specification, and being removed by isomerization on the catalyst to which the nature 
component of a low in the insertion raw material which consists of paraffin which has normal paraffins 
and the chain which ramified slightly in these patent specifications makes a zeolite beta a subject is 
indicated. During isomerization, the nature component of a low is converted into the isoparaffins of low 
low **** as compared with a normal paraffin, and paraffin with the chain which ramified slightly at 
coincidence is isomerized at the aliphatic series which ramified in altitude. Not only the pour point falls 
by isomerization, but during above-mentioned actuation, a certain amount of cracking happens, 
consequently a heavy partition forms further cracking or the liquid range matter which hydrogenation 
cracking is carried out and causes a hypoviscosity product a little. However, extent of cracking is 
restricted so that many may be maintained in a desired boiling range, as an insertion raw material is 
made, as mentioned above, hydrogenation / dehydrogenation component with this approach as suitable 
together as a zeolite beta — typical — the [ like cobalt molybdenum, nickel, a tungsten, palladium, or 
platinum / periodic-table (periodic table used for this specification is periodic table recognized by 
IUPAC) ] - what makes a subject the VIA group - 1st VIIIA group f s base metal or noble metals is used. 
In order to remove a hetero atom dross inclusion separable by middle process separation actuation in 
which it is used in the 2 process hydrogen-treating-hydrogenation cracking method before an 
isomerization delow process, and the same middle process separation actuation as indicated by the U.S. 
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Pat. No. 4,518,485 specification, a hydrogen-treating process can be performed. 
When a liquid oil is made into low temperature, the purpose of delow actuation is to remove the nature 
component of a low of the insertion raw material in the inclination to precipitate from a liquid oil, so 
that clearly from an above-mentioned publication. These nature components of a low can usually be 
characterized as normal paraffins and the high-melting paraffin which ramified slightly, especially high- 
melting monomethyl paraffin. Usually, although normal paraffins must be removed so that a liquid oil 
may have the pour point low enough, the matter with the chain which ramified slightly needs to remove 
so that a product may not bloom cloudy with the growth which the nature component of a low carried 
out comparatively slowly. When the low pour point is especially desirable, in order that preferential 
removal of n-paraffin may usually carry out -18 degrees-C (-28 degrees F) fall of the pour point of 
abbreviation, the removal with the chain with which high-melting [ like monomethyl paraffin ] ramified 
of the some of paraffin may be needed. However, whenever [ comparatively high for this branched- 
chain removal ] cruel, it is not usually comparatively desirable [ conditions ] to perform a delow under 
conditions, whenever high cruel because of the offset factor of it not only causing decline in lubricating 
oil yield, but removing the nature component of isoparaffin which contributes to a hyperviscous 
characteristic further from isoparaffin with the nature component of a low which is straight chain nature. 
That is, in order to acquire desirable pour point specification and cloudy point specification, it must 
search for the equilibrium between the needs of frilly holding the number of isoparaffins which makes 
good removal of sufficient nature paraffin of a low, and the viscosity index (VI) of a product and which 
ramified. Of course, it is desirable to manufacture lubrication base oil with a high VI value. This is for 
reducing the need for VI improvement agent (quality deteriorating while in use and VI improvement 
agent being not only expensive, but falling the property of lubricant as a result). So, the purpose of 
delow actuation is to have to manufacture a lubricating oil stock with the equilibrium which can permit a 
property by high yield as much as possible. 

We thought out the manufacture approach of the lubrication base oil characterized with the low pour 
point and a hyperviscous characteristic, this invention approach can manufacture an above-mentioned 
lubricating oil stock with good yield, making into the minimum the amount of manufactures of the 
matter which is not a request like a light cracking finishing product and a fixed low, or a half-individual 
low. 

This invention therefore, as the 1st process the nature paraffin component content lubrication base oil of 
a low, and a silica / alumina ratio ~ the [ zeolites / which have 10/1 and have pore with a lower limit of 
at least 6A even if few / at least one sort of /, and periodic table ] — the [ a VIA group or ] - at least one 
sort of a VIIIA group's metals The isomerization delow catalyst which comes to contain included 
hydrogenation / dehydrogenation component Under existence of hydrogen, It is made to contact with the 
temperature of 250-500 degrees C, the pressure of 4000-25000kPa, and the space velocity of 0.1-10- 
/time amount. The intermediate product which removes the nature component of a low partially and has 
the pour point higher at least 12 degrees C or more than the target pour point is manufactured. 
Subsequently as the 2nd process by the solvent delow Or the shape selectivity delow catalyst which 
comes to contain ZSM-22, ZSM-23, ZSM-35, or TAM ofrettite is used. Under existence of hydrogen 
with the temperature of 250-500 degrees C, the pressure of 4000-25000kPa, and the space velocity of 
0.1-10-/time amount By carrying out the delow of said intermediate product alternatively, the nature 
component of the nature paraffin of a straight chain low is preferentially removed from an isoparaffin 
component. It is in offering the manufacture approach of a lubricating oil stock with the target pour 
point and the hyperviscous characteristic which are characterized by manufacturing a lubricating oil 
stock product with the target pour point. 

Extent of a delow produced in the 1st process can control the pour point of an insertion raw material 
from the target pour point by operating it by whenever [ which falls to the pour point higher than 1 1 
degrees C (20 degrees F) / cruel ]. It is common to make the delow amount of the 1st process into the 
minimum, consequently the pour point of an insertion raw material can fall only by about 1 1 degrees C 
(20 degrees F) at least. 

this invention approach is operated by performing partial removal in the nature component of a low as 
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mentioned above at the nature atmospheric-air hole zeolite of a high silica, and the initial-contact delow 
process which uses a zeolite beta suitably. Although this contact delow actuation makes max the amount 
of removal of the low highest **** component of an insertion raw material, it can be performed under 
the conditions which lessen removal of the component which contributes to the desirable hyperviscous 
characteristic of a product, and does not serve as hindrance of the low pour point as much as possible, 
the [ therefore, ] — although the purpose of 1 delow actuation removes straight chain n-paraffin, it is in 
making removal with the chain which ramified of isoparaffm into the minimum. However, since the 
paraffin which ramifies in paraffin and altitude with the same much isomerism paraffin of a boiling 
range, i.e., normal paraffins, and the chain (short side chain) which ramified slightly is contained, an 
insertion raw material cannot remove a normal paraffin by the completely alternative approach. For this 
reason, it may remain in an insertion raw material to the alternative delow process of degree process of it 
being removed with n-paraffin a little [ of the isoparaffins which seldom ramify in altitude ], and 
removing n-paraffin a little [ of n-paraffin ] on the contrary. However, in order that the nature zeolite of 
an atmospheric-air hole quantity silica may remove n-paraffin preferentially from isoparaffins first, the 
content of the isoparaffins in an insertion raw material increases the start. : which can indicate two 
reasons to this — since n-paraffin is alternatively removed from an insertion raw material by the 1st, the 
concentration of the isoparaffins which remain increases to it corresponding to it. In order for the 
actuation in which above-mentioned catalysts include isomerization to isoparaffins in the 2nd to remove 
n-paraffin, the concentration of isoparaffins increases by the absolute standard. 
Fig. 1 is a graph which shows the effect of [ whenever isomerization / which plotted the total paraffin 
content (n-paraffin content and isoparaffm content) of a typical oil to contact time (1/LHSV) / delow 
cruel ], and can observe relative change of the concentration of the nature component of paraffin. First, 
n-paraffin is isomerized to isoparaffins, consequently n-paraffin content falls in both an absolute 
standard and relative criteria, and an isoparaffm content increases a catalyst. By longer contact time 
(whenever [ which increased / cruel ]), a catalyst converts n-paraffin into an isoparaffm list, and both are 
decreased at a slightly different rate. Fig. 2 is a graph which shows how the pour points of all the liquid 
products from a contact delow process decrease in number with the increment in an oil / catalyst contact 
time, and it is shown that n-paraffin is gradually removed according to isomerization or cracking, 
in order to attain the highest VI of a product — the — ; which chooses the conditions of 1 delow process 
and makes concentration of the isoparaffins in a product the highest — however Although it may be 
necessary now for this contact delow actuation to be unable to attain the target pour point, therefore to 
reduce the concentration of isoparaffins below to above-mentioned maximum density, also when this 
reduction will lose VI of a product a little, there is. the bottom of optimum conditions ~ the, although 1 
delow process can be operated, the isoparaffm content of a contact delow finishing outflow style can be 
made into max as the result and VI can be made into max by removing the remainder of the nature 
paraffin of a low at the following alternative delow process this — the [ product specification, the 
property of an insertion raw material, and ] — it is dependent on extent which can optimize the amount 
of the delow capacity of 2 delow process, and the permissible nature by-product of a low, and the 
conditions of a 1st contact delow process. However, 2 process actuation of this invention offers the 
potential capacity for manufacturing high VI, the low pour point, and the improved lubricant with the 
property of a low cloudy point and others anyway. 

The insertion raw material used for the insertion raw material this invention approach is characterized as 
a lubricating oil partition adjusted from the crude oil with the usually suitable description. When 
manufacturing a lubricating oil stock directly from a crude oil, a crude oil can operate various common 
use like distillation all over topper or a reduced pressure distilling column, can obtain the partition of the 
required boiling point, and can remove aromatic series from a lubricating oil stock using the suitable 
solvent for a degree. In a neutral lubricating oil partition, removal of aromatic series is usually processed 
by the solvent extraction which uses a solvent like the solvent of the type of other common use for you 
DEKKUSU, sulfolane, or this purpose. When a lubricating oil stock is a residue lubricating oil stock, 
i.e., bright stock, removal of asphaltenes and some aromatic series can usually be performed at the 
propane de**** (PDA) process of de**** actuation, for example, common use. Residue aromatic series 
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concentration is reduced to a permissible level after de**** using solvent extraction. ; with an aromatic 
series component content sufficiently low in order to use a lubricating oil stock as a lubricating oil stock 
after these actuation, of course, since it tends to increase viscosity and has very bad **** on a viscosity 
index, an aromatic series component is not desirable to lubricant. It does not usually characterize in the 
boiling range of a distillate, but the lubricating oil stock which can be used although a lubricating oil 
stock usually has the boiling point more than the distillate range (i.e., more than about 345 degree C 
(about 650 degrees F)) at this time is viscosity **************** ls because viscosity is the more 
important description of lubricant. Usually, this lubrication base oil has the viscosity of the range of 100 
- 750SUS (20 to 160 centistokes) in the case of the stock, i.e., a neutral stock, with which lubrication 
base oil makes a distillate a subject at 40 degrees C (99 degrees F), and, in the case of bright stock, 
viscosity is usually 1000 - 3000SUS (210 - about 610 centistokes) (it is the range.) at 99 degrees C (210 
degrees F). a light neutral stock has the viscosity of about 100 SUSs (20 centistokes) at 40 degrees C -- a 
characterization eclipse and a 300-second neutral have the viscosity of 300SUSs (20 centistokes) at 40 
degrees C with those Saybolt Seconds Universal viscosity in 40 degrees C as neutral for 100 seconds, 
and a heavy neutral usually has the viscosity to about 750 SUSs (160 centistokes). However, and it is 
dependent on the predetermined application loaded with lubricant. [ these specific viscosity and 
viscosity range ] The above-mentioned lubricating oil stock was indicated on these specifications as an 
example of the type of the lubricating oil stock which can apply this invention approach. 
Although the stocks which make a distillate (neutral) a subject contain naphthenes and aromatic series, it 
can usually characterize as that whose property is the quality of paraffin, and these stocks are usually 
stocks of usually very low viscosity and a high viscosity index because of the nature property of paraffin 
of these stocks. The residue stocks like bright stock are aromaticity more, for this reason it has viscosity 
higher than usual and a lower viscosity index. Usually, the aromatic series content of an above- 
mentioned stock is usually 15 - 60% of the weight of the range ten to 70% of the weight, residue stocks 
usually have 30 - 60% of the weight of a comparatively high aromatic series content more ordinarily 20 
to 70% of the weight, and a distillate stock has a comparatively low aromatic series content like 10-30 
% of the weight. However, if the nature insertion raw material of high paraffin which has very a lot of 
paraffin contents is used so that it may indicate below, an advantage remarkable in this invention 
approach will be acquired. Since the partition of a gas oil boiling range [315degree-C+ (600degree-F+)] 
with the last boiling point below about 565 degrees C (about 1050 degrees F) can usually be processed 
by this invention approach and can manufacture a high quality lubricating oil, it is a convenient insertion 
raw material. 

In addition to the lubricating oil stock directly manufactured from the above crude oils, delow actuation 
of this invention can use other petroleum-refining styles with the suitable description, and can refine 
them, and lubricant with a very good property can be manufactured. From a nature purification style of 
high paraffin which is obtained by carrying out the solvent delow of a distillate and other lubricating oil 
partitions especially and which is usually called a part for a rough low, lubricant is manufactured and the 
thing of it can be carried out. These purification styles have a nature property of high paraffin, at least 
50% of the weight, it has at least 70% of the weight of a paraffin content more ordinarily, and the 
remainder of the oil absorbed by paraffin is usually distributed between aromatic series and naphthenes. 
Since the aromatic series and the naphthenes which are a hyperviscous component are a low content 
comparatively, these nature stocks of the nature quantity paraffin of a low have viscosity usually very 
lower than a neutral stock or residue stocks. However, that the nature paraffin of a low is high contents 
gives the melting point and the pour point which show that it is the melting point and the pour point 
nonpermissible as lubricant to this nature stock of high paraffin. Since the paraffin in which the nature 
atmospheric-air hole zeolite of high silica delow catalyst used for this invention has normal paraffins 
and the chain which ramified slightly cannot be isomerized to the isoparaffins which are seldom the 
quality of a low, this delow catalyst can be processed to the lubricant which has very good VI for the 
above-mentioned nature style of high paraffin. Although it is [ some ], the presentation for a typical 
rough low is indicated to the following table [ 1st ]. 



JP,06-062960,B [DETAILED DESCRIPTION] 



Page 6 of 20 



m i x 



A B 



C 



D 



94.2 
2.6 
2.2 
1.0 



81.8 
11.0 
3.2 
4.0 



70.5 
6.3 
7.9 

15.3 



51.4 
16.5 
9.9 
22.2 



As mentioned above, the zeolite used for a 1st process delow catalyst can usually perform a certain 
amount of hydrogenation cracking into a delow. Although this causes loss of the yield by the inversion 
to the product which boils out of a lubricant boiling range, it means that an insertion raw material with a 
very high aromatic series content is permissible. That is, the partition guided to the paraffin list of a high 
level from the crude oil containing aromatic series can be used. However, since low yield may be given 
or it may become a lubricant product with hyperviscosity and low VI even when [ which removes 
aromatic series at an initial delow process ] not case or removing, the too high aromatic series content 
should be avoided. Processing by this invention approach, the typical nature partition of high paraffin 
which can form high quality and the lubricating oil of high VI is 345-540 degrees C (650-1000 degrees 
F) MINASU gas oil (Minas gas oil) with the property indicated to the following table [ 2nd ]. 
The 2nd table MINASU gas oil nominal rating boiling range, ** (degree F) 345 - 540 (650-1000) API 
gravity 33.0 consistencies and g/cc 0.860 hydrogen, weight % 13.6 sulfur, weight % 0.07 nitrogen, 
weight ppm 320 basicity nitrogen, weight ppm 160CCR(s) 0.04 presentations and weight % paraffin 60 
naphthenes 23 aromatic series The 17 bromine numbers 0.8 kinematic viscosity (kV), 100 degrees C, 
cSt The 4.18 pour points, ** (degree F) 46(115) 95%TBP and ** (degree F) 510 (950) - the nature 
insertion raw materials of a low like [ for; rough low in which such a nature insertion raw material of 
high paraffin usually has the at least 40-degree C pour point ] are usually individuals under an 
environmental condition. 

Other high-boiling point partitions which can be used as an insertion raw material of this invention 
approach include the lubricant partition compounded from the synthetic lubricant partition guided from 
shale oil or natural gas, coal, or other carbon sources of supply, especially a useful insertion raw material 
— Fischer - fatty tuna — it is the high-boiling point partition obtained from push composition. This is 
because the nature paraffin of a low which this high-boiling point partition can convert to an advanced 
isoparaffin component by this invention approach is contained at a high rate. 

Therefore, the insertion raw material to this invention approach can usually be indicated in the paraffin 
list for usually making quality of a lubricating oil desirable as a thing containing a small amount of 
cycloparaffin (naphthenes) and aromatic series. Next, paraffin can be characterized as isoparaffins with 
straight chain n-paraffin and the chain which ramified. It is paraffin with straight chain n-paraffin and 
the chain which ramified which is most greatly contributed to the nature property of a low of lubrication 
base oil, and it is in the purpose of this invention removing these nature components of a low, 
consequently a last delow finishing product has other descriptions, such as the permissible pour point 
and a cloudy point, and an overnight cloudy point. However, in order for isoparaffins with the chain 
which ramified in altitude more to give a good viscosity index property, the purpose of this invention is 
to leave isoparaffins as as they are as possible while attaining the desired pour point and other desired 
properties. Depending on the relative rate of isoparaffins, the pour point of the lubrication base oil in 
front of a delow reaches far and wide, and it changes, and since the pour point of various desirable 
products changes with the applications filled up with lubricant, extent of a delow also changes 
inevitably. Furthermore, it is because the nature component of isoparaffin which contributes to high VI 
may be removed and will have a bad influence on Product VI as a result, if extent to which a specific 
lubricating oil product may need a specific minimum VI value, and consideration of this factor performs 
a delow, especially delow extent in the inside of a contact delow process operate a contact delow under 
too severe conditions. 
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The thing of the aromatic series which carries out the hydrogen treating of the insertion raw material, 
and remove a hetero atom dross inclusion, and exist before a 1st process delow for which some is 
hydrogenated at least and naphthenes are formed is suitable. Separation actuation of common use of the 
inorganic nitrogen and sulfur which are formed during a hydrogen treating can remove, and then a 
contact delow can be performed. It is appropriate to use the hydrogen-treating catalyst of common use 
and the hydrogenation catalyst conditions of common use. A catalyst comes to support a base-metal 
hydrogenation component like nickel, tungsten, cobalt, nickel-tungsten, and nickel-mol BUDEN or 
cobalt-molybdenum on the inorganic oxide base material of whenever [ like a silica, an alumina, or a 
silica alumina / formless subacidity / which is usually an atmospheric-air hole ]. Temperature with 
typical quiet hydrogenation conditions, and a pressure (about 550-800 degrees F), for example, 290-425 
degrees C, Usually, temperature of 345-400 degrees C (about 650-750 degrees F), hydrogen pressure to 
20,000kPa (about 3000 psig(s)), Usually, the hydrogen pressure of about 4250 to 14,000 kPa (about 600 
to 2000 psig), about 0.3 to 2.0 LHSV - usually - the space-velocity list of 1LHSV ~ about 600- 
1000n**/** [about 107 to 5617 standard cubic feet / barrel (SCF/B)] ~ the hydrogen circulation velocity 
of about 700n**/** (about 3930 SCF/B) is usually used. ; which should choose whenever [ of a 
hydrogen-treating process / cruel ] according to the description of an insertion raw material — the 
purpose which chooses whenever [ cruel ] is by saturating aromatic series and forming naphthenes to 
reduce a residue aromatic series content, and remove a hetero atom dross inclusion like especially sulfur, 
and improve the color tone and the oxidation stability of the last lubricating oil product, in order to 
remove aromatic series, and to form naphthenes and to make an initial improvement of lubricating oil 
quality, so,; to which whenever [ of a hydrogen treating / cruel ] usually becomes high since residue 
lubricating oil stocks like bright stock are high aromatic series and a sulfur content comparatively — 
FUSSHA - with a nitrogen content comparatively high again — fatty tuna — a synthetic-lubricating-oil 
stock like a push partition needs a comparatively cruel hydrogen treating, in order to remove 
contaminations. 

In the 1st process of 1st process delow this invention, the contact delow of the lubrication base oil is 
carried out by isomerization on the nature zeolite catalyst of an atmospheric-air hole quantity silica. 
Although isomerization does not need the hydrogen for a stoichiometric balance, existence of hydrogen 
is desirable in order to promote the specific process of an isomerization mechanism and to maintain 
catalytic activity. Moreover, since an isomerization process needs hydrogenation/dehydrogenation, in 
addition to a zeolite, a catalyst contains hydrogenation / dehydrogenation component, hydrogenation / 
dehydrogenation component (it is indicated as a hydrogenation component for convenience) — usually — 
the [ periodic-table ] — the [ IB group and ] — the [ an IVA group and ] — the [ VA group and ] — the [ a 
VIA group and ] — the [ a VIIA group or ] ~ a VIIIA group — suitable — the [ periodic-table ] - the [ a 
VTA group or ] - it can be one sort or two sorts or more of a VIIIA group's metals, and they can be 
cobalt, nickel, vanadium, a tungsten, titanium, base metal like molybdenum or platinum, a rhenium, 
palladium, or noble metals like gold. If the combination of base metal like cobalt-nickel, cobalt- 
molybdenum, a nickel-tungsten, a cobalt-nickel-tungsten, or cobalt-nickel-titanium is used, ****** can 
be obtained for a while, and the combination of noble metals like platinum-palladium can also be used, 
and the combination of base metal like platinum-nickel and noble metals can be used similarly. These 
metal components can be compounded to a catalyst by the approach of common use like sinking [ which 
uses the solutions of the fusibility complex compound which can be the salt or the cation type, anion 
type, or neutral type of metals ] in. Although the amount of a hydrogenation component is usually 0.01 - 
10% of the weight of a catalyst and high activation noble metals are comparatively used at low 
concentration and 0.1 - 1 % of the weight of usual, base metal usually exists comparatively by high 
concentration, for example, 1 - 10 % of the weight. 

In addition to a hydrogenation component, the nature zeolite of an atmospheric-air hole quantity silica 
exists as an acid component of a catalyst. The atmospheric-air hole zeolite which can be used for the 
catalyst of an initial delow process is characterized according to the porosity grids structure which 
possesses pore with the lower limit of at least 6A. Furthermore, a zeolite has a structure silica / alumina 
ratios 10/1 or more than it, suitable quite high structure silica / alumina mole ratio, 20/1 [ for example, ], 
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30/1, 50/l 5 100/l 5 200/l,500/l 5 or more than it. Moreover, this type of zeolite can be characterized 
according to a control characteristic and hydrocarbon sorption capacity. 

It has the ****** crystal structure that a zeolite controls the penetration to the free space in a crystal and 
the discharge from the free space in a crystal. It depends for this control that can be performed according 
to the crystal structure itself on the molecular structure of the matter which advances into the internal 
structure of a zeolite or does not advance, and the structure of the zeolite itself. About the molecule of 
various dimensions, the zeolite which offers the penetration to the internal structure restricted to; altitude 
provided with the scale of common use of extent that a zeolite offers this control to that internal 
structure, with the control characteristic of a zeolite, and the discharge from a internal structure has the 
control characteristic of a high value, and this kind of zeolite usually has the pore of a small-scale 
method. On the contrary, the zeolite which offers the comparatively free penetration to internal zeolite 
structure has the control characteristic of a low value. The approach of measuring a control characteristic 
is indicated by the 218-222nd page and the U.S. Pat. No. 4,016,218 specification of the 67th volume of 
journal OBU KATARISHISU (J. Catalysis) (1981) at the detail, and although it is [ some / the detail of 
a measuring method, and ] at these reference, the example of the control characteristic about a typical 
zeolite is indicated. Since it is what is measured by the trial using the capacity of a zeolite to participate 
in the reaction depending on a cracking reaction, i.e., the acid part of a zeolite, and possession of a 
functional value although a control characteristic is related with the crystal structure of a zeolite 
nevertheless, the sample of the zeolite used for a trial must be the example of representation of the 
zeolite structure which measures a control characteristic, and must possess acid organic functions 
required for a trial. Of course, acid organic functions can be changed by actuation including control of 
base exchange, steaming, or a silica / alumina ratio. 

the - although the zeolite used for 1 delow process must have the control characteristic of ****** to 2.0 
with the above-mentioned minimum pore dimension limitation, a control characteristic is usually within 
the limits of 0.5-2.0. When a zeolite has smaller pore, in order for isomerization selectivity to fall, the 
atmospheric-air hole matter which suited above-mentioned limitation is suitable. The zeolite which can 
be used for actuation includes Zeolite Y, a zeolite beta, mordenite, zeolite ZSM-12, ZSM-20, and ZSM- 
50. zeolite ZSM-12 - a U.S. Pat. No. 3,832,449 specification - ZSM-50 are indicated by the United 
States patent application S. No. N.343,631 specification, and the nature gestalt of a high silica of ZSM- 
12 is indicated for ZSM-20 by the U.S. Pat. No. 3,972,983 specification at the Europe patent application 
No. 0013630 specification. Above-mentioned zeolites and the detail of those preparation approaches are 
indicated by these patent specifications. 

Other properties by which the zeolites which can be used for a catalyst are characterized are those 
hydrocarbon sorption capacity. The zeolite used for a catalyst has the hydrocarbon sorption capacity of 
6% of the weight or more of n-hexane suitably 5% of the weight or more at 50 degrees C. Hydrocarbon 



A sorption trial is conveniently performed in TGA using helium as carrier gas passed on a zeolite at 50 
degrees C. The absorbed amount of the hydrocarbon which introduced the interested hydrocarbon, for 
example, n-hexane, into the gas stream which adjusted the hydrocarbon pressure to 20mmHg(s), and 
measured it as zeolite weight increase is recorded. Next, sorption capacity is calculated by carrying out it 
comparatively. 

When the selected zeolite can manufacture with the desired nature gestalt of a high silica by direct 
composition, this some parts are the most convenient approach for obtaining the nature zeolite of a high 
silica. It is known that a zeolite beta can carry out direct composition with the gestalt which has even a 
silica / alumina ratios 200/1 as indicated by for example, the U.S. Pat. No. 3,308,069 specification and 




like helium ] of 2666Pa at 50 degrees C. : 
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the U.S. reissue patent No. 28,341 specification which have indicated a zeolite beta, its preparation 
approach, and a property in the detail. On the other hand, in order to be able to compound only a gestalt 
with the silica / alumina ratio to abbreviation 5/1 and to attain higher silica / alumina ratio, Zeolite Y can 
give various techniques for removing constitutive property aluminum, and can obtain the zeolite of the 
quality of a high silica more by it. This is the same also about mordenite and the mordenite of natural or 
a direct composition form has a silica / alumina ratio abbreviation 10/1. Zeolite ZSM-20 are directly 
compoundable with the gestalt which usually has within the limits of 7 / 1 - 10/1 a silica / alumina ratios 
7/1, or more than it as indicated by U.S. Pat. No. 3,972,983 and the 4,021,331 specification. ZSM-20, 
the preparation approach of those, and a property are indicated by the above-mentioned patent 
specification at the detail. Moreover, since zeolite ZSM-20 make a silica / alumina ratio increase, they 
can process by various approaches. 

Control of the silica / alumina ratio of the zeolite of a gestalt [ having compounded ] can be performed 
by choosing a reaction condition suitably so that it may be suitable for the zeolite which poses a 
problem. However, when a zeolite cannot compound easily directly by desired high silica / alumina 
ratio, it can increase to the level of a request of the silica / alumina ratio of many zeolites using various 
dealuminization techniques. This kind of instantiation technique is indicated by the Europe patent No. 
94,826 specification which are the United States patent application S. No. N.379.423 specification for 
which it applied on May 18, 1982, and its correspondence patent, and dealuminization technique is 
indicated by these patent specifications at the detail. 

The suitable zeolite for the delow catalyst used for the 1st process is a zeolite beta. A zeolite beta is the 
known zeolite indicated by U.S. Pat. No. 3,308,069 and the U.S. reissue patent No. 28,341 specification, 
and a zeolite beta, its preparation approach, and a property can appear in the above-mentioned patent 
specification the account at the detail. It is the high silica gestalt which has 30/1 even if few. the zeolite 
beta of a gestalt with suitable using it for this invention ~ a silica / alumina ratio — 100/1,250/1,500/1 
has [ consequently ] cracking activity lower than the zeolite beta whose high silica gestalt of a zeolite 
beta is not a high silica gestalt. at least — a silica / alumina ratios 50/1, or more than it, for example, a 
silica / alumina ratio, — In order to perform a lot of inversion of an insertion raw material, the cracking 
reaction in the inclination which forms the cracking finishing product outside a desirable boiling range 
in a lubricating oil component is controlled, and desired isomerization is promoted advantageously. The 
catalyst with appropriate using it for this invention approach is indicated by U.S. Pat. No. 4,419,220 and 
the 4,518,485 specification. The catalyst which makes an above-mentioned zeolite a subject at these 
patent specifications is indicated more by the detail. Even if the silica / alumina ratio indicated by this 
specification are structure ratios, i.e., a skeletal structure ratio, and is what type of zeolite, it can 
compound a zeolite with a mother agent like a metallic oxide like a silica and an alumina, or a 
silica/alumina, as indicated by these two patent specifications. 

the — the nature zeolite of an atmospheric-air hole quantity silica used for 1 delow process — the nature 
paraffin of a long-chain low in an insertion raw material — isomerizing — not much — the nature 
property of a low » not but — and it acts in order to form the isoparaffins which possess a notably high 
viscosity index. This zeolite will promote cracking or hydrogenation cracking to coincidence to some 
extent, consequently inversion of the some to the product outside the lubricating oil range will take place 
to it. since [ however, ] it is in the inclination for aromatic series to be removed by hydrogenation 
cracking and the viscosity and the viscosity index of a product may be improved as the result, when a lot 
of aromatic series exists in an insertion raw material - cracking or hydrogenation cracking „******** 
— it is not desirable — ********** th ere j s nothing. Usually, cracking is promoted from 
isomerization, when using the zeolites of high acidity whenever high cruel (an elevated temperature, 
long contact time) and. Whenever many factors especially the property of a zeolite, the acidity of a 
zeolite, and the reaction of extent which promotes a cracking reaction or isomerization are cruel 
(temperature and contact time), of course, it depends for it on the presentation of an insertion raw 
material. Except when the zeolites of the high silica / alumina ratio which is whenever [ subacidity ] 
usually promote isomerization and it so processes the nature insertion raw material of high aromatic 
series probably, it is usually suitable. Moreover, in order to control extent of isomerization to cracking, 
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the acidity of a zeolite is controllable by the ion exchange which uses an alkali-metal cation, especially 
sodium. Moreover, it depends for extent of isomerization promoted exceeding cracking on the own 
factor of an invert ratio for which it depends invert ratio [ total ], i.e., whenever cruel, usually,; to which 
isomerization may decrease very quickly at the sacrifice of cracking with the high invert ratio more than 
about 80 volume % - so, the sum total invert ratio by all competitive reactions should usually be 
maintained below to about 70 volume % below about 80 volume %. 

The relation between the cracking reaction about above-mentioned zeolites and isomerization is 
indicated by the Europe JP,94,326,B specification which are United States patent application 
S.N.379,423 No. and its corresponding patent application at the detail. 

As mentioned above, because of [ about isomerization exceeding cracking of a zeolite beta ] high 
selectivity, although a zeolite beta is a suitable zeolite, it may be desirable to use the zeolite which has 
lower selectivity in the case of a some. When using the insertion raw material which contains the 
polycyclic aromatics like bright stock so much, a zeolite with a larger open pore like Zeolite Y is 
suitable. This is because Zeolite Y can accept such aromatic series and removal of these aromatic series 
can be promoted by the characteristic hydrocarbon reaction. Although a zeolite beta has higher shape 
selectivity unlike this and it is a little hard to make bulky aromatic series advance into the internal pore 
structure of a zeolite beta, a zeolite beta presents the remarkable selectivity which acts on the paraffin 
which has priority over the matter with the chain which ramified in the altitude which can exist in an 
insertion raw material, an alicyclic compound, and aromatic series, and has normal paraffins and the 
chain which ******(ed) slightly in isomerization. It does not have a zeolite beta that it is very effective 
although it isomerizes to the matter with the chain which ramified the straight chain-like matter in 
altitude more comparatively, and it is only comparatively effective in the delow by removal of the 
straight chain-like matter as the result, and it can improve a viscosity index by generation of the 
isoparaffins which ramified in altitude. 

However, selection of a zeolite may become complicated not only by the above-mentioned factor but by 
other factors. Although a zeolite like Zeolite Y which is an atmospheric-air hole more is effective in 
order that it may remove aromatic series according to hydrogenation cracking and may generate the 
product of hypoviscosity ; in the inclination which condenses the nature paraffin of a low in a product 
since these similar zeolites have the preferential operation to aromatic series — for this reason These 
zeolites tend to go up the pour point of a product. In such a case the inclination it to be desirable to use a 
zeolite beta and for a zeolite beta to remain in aromatic series ~ it is (the viscosity of a product is raised 
by it) — it acts on paraffin, consequently the pour point of a product is fallen notably. That is, depending 
on the property of an insertion raw material, and the property of a product, any one zeolite is suitable. In 
order to use the desirable description of each zeolite, the combination of zeolites, for example, the 
combination of Zeolite Y and a zeolite beta, can be used, and the ratio of an above-mentioned zeolite 
can be chosen according to extent which needs each description of a zeolite. 

Moreover, selection of metallic-hydrogen-izing / dehydrogenation component has relation in relative 
keeping of a reaction. High activity noble metals, especially platinum promote hydrogenation / 
dehydrogenation reaction very easily, and so, dehydrogenation of the paraffin is carried out to the nature 
intermediate field of an olefin at the sacrifice of a cracking reaction, and it is in the inclination which 
promotes paraffin isomerization by the mechanism which consists of next hydrogenating to 
isomerization products. Unlike this, the base metal which is seldom activity tends to promote 
hydrogenation cracking, and base metal can be admired when it is known that a cracking reaction is 
required in order to manufacture the product of a desired property so using the nature insertion raw 
materials of aromatic series like bright stock. Especially the combination of base metal like a nickel- 
tungsten, cobalt-molybdenum, or nickel-tungsten-molybdenum is useful when above. 
The contact delow of the 1st process of 1st process delow conditions has the request of the nature 
component of the nature paraffin of a long-chain low removed under isomerization to isoparaffins, and 
the conditions which will be promoted according to cracking if it kicks as if. It is generated depending 
on the conditions which the reaction which is not others* desired reaction and a desired request of 
various extent chooses as coincidence. For example, even when accompanied by loss of the yield which 
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it produces according to paraffin cracking which accompanies hydrogenation cracking and 
hydrogenation cracking of aromatic series, and which is produced inevitably to some extent in using an 
insertion raw material with a remarkable aromatic series property, it is desirable to promote 
hydrogenation cracking and to remove aromatic series. That is, the reaction condition chosen is 
dependent on the class of interaction of many factors and these factors. Main factors are properties for 
which the property and product of an insertion raw material ask. . A catalyst and other reaction 
conditions can be chosen depending on an above-mentioned factor. Selection of a catalyst and the effect 
of a reaction condition are usually as above-mentioned, the zeolite of higher acidity and whenever 
[ higher / cruel ] tend to promote a hydrogenation cracking reaction from an isomerism, and selection of 
a total invert ratio, and a hydrogenation / dehydrogenation component is committed as those elements. 
What type of result can be obtained from selection of the variable which can be used, and these factors 
can indicate only the index of a wide sense called ** on these specifications, in order to act mutually by 
the various approaches of affecting a result. 

Usually, conditions can be indicated as warming and pressurization conditions. Although temperature is 
400-450 degrees (about 750-850 degrees F) suitably, it can usually use 250-500 degrees C (about 480- 
930 degrees F) of low temperature like about 200 degrees C about the nature insertion raw materials of 
high paraffin. In order to tend to promote desired isomerization from a cracking reaction, generally low 
temperature is suitable for low-temperature use. However, since it depends whenever cruel, extent of 
cracking produced inevitably a little should recollect establishing the balance between reaction 
temperature and mean flow-time, in order to attain the suitable rate of isomerization and to make 
cracking into the minimum. A pressure can be the range of 4000-10000kPa (565 - 1435psig) more 
ordinarily to high pressure (3600psig), for example, 25000kPa(s). space velocity (LHSV) — usually — 
0.1-10 hour-1 « it is -1 more ordinarily for 0.2 to 0.5 hours, hydrogen / insertion raw material ratio — 
usually -- 50-1000n**/** (about 280 to 5617 SCF/B) - it is 200-400n**/** (about 1125 to 2250 SCF/B) 
suitably. If hydrogenation cracking increases net hydrogen consumption depending on a reaction path, 
hydrogen consumption increases, and when isomerization (hydrogen is a balance) is superior, hydrogen 
consumption will decrease. In using the nature neutral of paraffin (distillate), and an insertion raw 
material with comparatively few aromatic series contents like a rough low Net hydrogen consumption is 
usually below about 40n**/** (about 224 SCF/B). The insertion raw material which often contains 
more; aromatic series which are usually below 35n**/** (about 197 SCF/B) in a large quantity, When 
using a residue lubricating oil stock like especially bright stock, a lot of net hydrogen consumption must 
be expected, and it is usually the range of 50-100n**/** (about 280 to 560 SCF/B) (about 310 to 450 
SCF/B), for example, 55-80n**/**. The configuration of actuation is the actuation which is indicated by 
U.S. Pat. No. 4,419,220 and the 4,5 1 8,485 specification, and down-flow system TORIKKURU floor 
actuation is suitable for it. 

About 1-5 hours comparatively low to temperature that it is more desirable than hydrogenation 
cracking to make isomerization into max when using the nature insertion raw material of high paraffin 
of a low aromatic series content like a rough low, and so comparatively low, for example, 250-400- 
degree-C (about 480-750 degrees C) list, whenever cruel - The catalyst of the space velocity (LHSV) of 
1 and comparatively low acidity is suitable. Moreover, since a zeolite beta has high selectivity in 
isomerization to the isoparaffins of the nature paraffin of a low, it is a suitable zeolite, but since the 
characteristic selectivity (concentration of paraffin is performed by it) which eats aromatic series away is 
not important for the insertion raw material which is the quality of paraffin altogether on parenchyma as 
for other zeolites like Zeolite Y, it is permissible. A noble-metals component, especially platinum are 
suitable from the same reason, on the other hand, when it is desirable to manufacture especially the 
lubricating oil (for a low aromatic series content to be suggested) of hypoviscosity using an insertion 
raw material with a comparatively high aromatic series content like bright stock Temperature (about 
650-850 degrees F) higher than : which can choose conditions so that more hydrogenation cracking may 
be performed, for example, 350-450 degrees C, The zeolite Y which comes to contain base-metal 
hydrogenation / a dehydrogenation component like [ for 0.1 to 1 hour ] a lower space velocity, for 
example, -1 and a catalyst with acidity higher than that of a comparatively large pore dimension, for 
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example, a nickel-tungsten, or cobalt-molybdenum is suitable. In order to obtain extent of inversion 
which is needed in both cases, the temperature more than about 315 degree C (about 600 degrees F) is 
suitable. 

As mentioned above, an invert ratio can usually be chosen with the property of the zeolite in an insertion 
raw material and a catalyst. For example, when the catalyst of comparatively large pore like a zeolite Y 
like bright stock which acts with the priority to the insertion raw material and aromatic series of a high 
aromatic series content comparatively is used, In order to only reach with the invert ratio to which 
Zeolite Y starts removal of paraffin in order to attain the fall of the predetermined pour point, for 
example, the fall of the pour point low 5.5 degrees C (10 degrees F) An invert ratio must be made higher 
than the case of the zeolite beta which acts with the priority for example, to the nature paraffin of a low. 
Probably, the catalyst which makes a zeolite beta a subject must be operated with the invert ratio higher 
than the catalyst which makes Zeolite Y a subject, in order to make a zeolite beta reach the invert ratio 
which starts removal of the aromatic series in an insertion raw material on the contrary when the fall of 
the pour point does not pose a problem but the fall of viscosity poses a problem, after a zeolite beta acts 
to paraffin. ; which means that can use the catalyst which makes a subject a zeolite with the catalyst and 
other comparatively large pores which make Zeolite Y a subject when using the insertion raw material 
of the quality of high paraffin with which removal of aromatic series does not pose a problem, but yield 
falls in order for the low isomerization selectivity of those catalysts to carry out specified-quantity 
reduction of the pour point — so, the effectiveness of lubricating oil yield becomes low than the case 
where a zeolite beta is used. So, extent of inversion a lubricating oil boiling range outside, i.e., the 
product which usually boils at the temperature below 345 degrees C (about 650 degrees F), can be 
changed by whenever [ of the property of an insertion raw material, and an operating condition / cruel ]. 
When the nature insertion raw material of high paraffin with which a delow is carried out under 
comparatively quiet conditions at this process, consequently not hydrogenation cracking but 
isomerization is promoted is used, As a result of isomerization by which n-paraffin of a low edge of a 
lubricating oil boiling range is isomerized at the isoparaffins of the comparatively low boiling point ; 
which a certain amount of inversion produces — the reaction of the cracking type which exists in 
coincidence in an insertion raw material and which is produced in coincidence especially by aromatic 
series makes still higher the net invert ratio to a low-boiling point product. In [ whose insertion raw 
material is / like bright stock ] being the insertion raw material of the quality of aromatic series 
comparatively, delow conditions are still crueller, consequently the hydrogenation cracking reaction 
which removes aromatic series is promoted, and an invert ratio corresponds and becomes high. As a 
common guide, the net invert ratio to the product outside a lubricating oil boiling range is usually 10 - 
50 % of the weight at least 10% of the weight depending on the description of an insertion raw material, 
a property desirable about a product, and desirable product yield, about almost all the insertion raw 
material, it is found out that there is the optimal invert ratio about the highest VI to VI effectiveness or 
yield effectiveness, i.e., yield, or the highest yield, and, in almost all cases, it explains the case of being 
typical in large 3 Fig. and large 4 Fig. ~ as - this ~ a 10 - 50-% of the weight invert ratio — it is within 
the limits of a 15 - 40-% of the weight invert ratio more ordinarily. 

Since selection whenever [ of delow actuation ] cruel cannot remove the nature component of a low 
which has completely a nature component of a straight chain low, and the chain which ramified slightly 
alternatively, maintaining a component with the chain which ramified in the altitude of the request 
which contributes to high VI of a product as mentioned above, it is an important element in this 
invention approach. For this reason, extent of a delow performed at the 1st process is limited, and the 
amount of survival of the nature component of a low removed at the 2nd following process remains as 
that result, in order to obtain Highest VI to an end product, until, as for the purpose which makes the 
highest the isoparaffin content of the outflow style from a contact delow process, the optimum 
conditions about this purpose are attained - the — it is attained by adjusting whenever [ of 1 delow 
actuation / cruel ]. When the contact time between a catalyst and an insertion raw material is extended, a 
catalyst performs not only desired paraffin isomerization but some cracking, and as the result, the 
isoparaffins which exist in the isoparaffin list generated by isomerization from the beginning in an 
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insertion raw material are converted, when contact time becomes long (please refer to Fig. 1 ). That is, 
the variable most important for actuation of once manufacturing a product with the best keeping of 
quality if the type and temperature of a catalyst are chosen, from a viewpoint is the contact time of an 
insertion raw material and a catalyst over contact activity. Furthermore, since a catalyst will age if 
actuation is continued, it is necessary for the optimal contact time to change itself as a function of the 
increment in the duration of actuation. The contact time (1-/LHSV) for making the isoparaffin content of 
a contact delow finishing outflow style into max under typical conditions as a common guide is usually 
0.5 or less hours. However, when the low pour point is desirable, even longer contact time, and usual 1 
hour can be used, and when the remarkable fall of the pour point is desirable, the contact time by 2 hours 
can be used. 

Although this invention approach is characterized best about the effectiveness attained at each process, 
in order to make analysis actuation into the minimum in practice, using conditions a little lower than 
optimum conditions is considered, a delow amount to which the pour point of a contact delow finishing 
outflow style falls only by at least 1 1 degrees C (20 degrees F) as a common guide - the -- 1 delow — it 
should consider as the critical mass of a delow produced in process, a delow amount to which the pour 
point of the 1st process outflow style turns into the high pour point from the target pour point of a 
desired product more than 1 1 degree C (20 degrees F) — the — it should consider as the peak of a delow 
of 1 delow process. Manufacturing the product of the low pour point which the above-mentioned range 
which carries out a delow partially by isomerization usually makes the amount of isoparaffin 
manufactures max, consequently has high VI is found out. However, these numeric values are given as a 
common guide, and it is necessary to separate from above-mentioned rough order of magnitude, when 
using an insertion raw material with a rough low, the nature low of paraffin, or the very high pour point 
like petroleum, or when the target pour point of vaseline is very low, or there is a desirable thing. 
Usually, many insertion raw materials other than the rough low which is a solid-state in environmental 
temperature have the about 25-90 degrees C (about 75-195 degrees F) pour point. The range of the pour 
point of a product is usually -5-55 degree C (about 23- -67 degrees F), and it is above-mentioned limit 
within the limits, and can so usually perform a delow process. 

The outflow style from a 1st process delow process is rectified, a lubricating oil boiling range outside, 
the low-boiling point partition of 345 degree-C- (about 650 degree-F-) can usually be separated, and 
then an intermediate product can be sent to the 2nd process, i.e., an alternative delow process. In using a 
solvent delow, in order to make easy control of the pour point of the 2nd process product, it is suitable 
for the low-boiling point product list generated at the 1st process to remove inorganic nitrogen and 
sulfur. 

The outflow style from a 1st contact [ of an alternative delow ] delow process still contains high-melting 
un-n-paraffin in a nature straight chain of high low n-paraffin list. Since these cause the inconvenient 
pour point and an outflow style has the pour point higher than the target pour point of a product, it is 
required to remove these nature components of a low. In order to perform removal of n-paraffin and 
high-melting un-n-paraffin, without removing the desirable nature component of isoparaffin which 
contributes to high VI of a product, an alternative delow process is performed. Although this process 
removes the paraffin which has the chain which ramified slightly [ the quality of a high low ] in n- 
paraffin list, it leaves the isoparaffins which have the chain which ramified in altitude in an actuation 
style. Solvent delow actuation of common use can be used for this purpose. This is for ** in high 
selectivity about removal of the nature component of a low containing the paraffin in which solvent 
delow actuation has n-paraffin and the chain which ramified slightly like the contact delow approach 
which is high selectivity about the removal with n-paraffin and the chain which ramified slightly of 
paraffin. 

Solvent delow actuation of solvent delow 2 type is becoming dominant in industry. The 1st solvent 
delow actuation is the ketone delow method which is independent or uses an acetone, a methyl ethyl 
ketone (MEK), or a ketone like methyl isobutyl ketone as a solvent with mixture with a nature solvent of 
aromatic series like benzene, toluene, or naphtha. It carries out to coincidence by pouring in a cold 
solvent to this oil at the point of a large number along the cooling tower where the mixture which mixed 
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this solvent with the oil, next was obtained is cooled using a scrape DOSA festival heat exchanger, or 
low **** passes mixing and cooling as an exception method. A scrape DOSA festival heat exchanger 
oil is applicable to additional cooling, current and the automatic refrigerant (autorefrigerant) with which 
actuation of other main types currently used uses as a solvent a low-molecular- weight volatility 
hydrocarbon like the propane which is gas with standard temperature and standard pressure — it is law. 
The solvent of an automatic refrigerant method is added to low **** as a liquid under pressurization. 
Next, a solvent is evaporated, mixture is cooled and a part for a low is separated. As compared with the 
ketone method, the fault of this actuation is predetermined temperature, and it is in a part for a lot of 
lows which the amount of low is high solubility comparatively, and are attained by the refrigerant by the 
ketone delow method by whenever [ same ** hyperthermia / as the ketone delow method ] being 
unremovable. So, the pour point of a delow finishing oil is higher than the thing of the ketone delow 
method with predetermined ** fault, and in order that this may attain a low predetermined content or the 
predetermined pour point, it means that an oil must be cooled at parenchyma top low temperature from 
the ketone delow method. Moreover, the double solvent system which uses an automatic refrigerant like 
a propane or a propylene for a ketone list is advocated by for example, the U.S. Pat. No. 3,503,870 
specification. A ketone has the operation effectiveness as a non-solvent which decrease in number the 
solubility for a low of an automatic refrigerant, one of the faults of a refrigerant system is avoided by it, 
and further, the evaporative cooling offered with an automatic refrigerant makes the minimum the 
dependency of a scrape DOSA festival heat exchanger, and avoids the main faults of ketone delow 
equipment by it. However, these actuation that affects the alternative removal with the nature component 
of a high low especially the straight chain n-paraffin, and the chain that is the quality of a low more, and 
that ramified slightly of an insertion raw material of paraffin can be used for this invention approach, in 
order to reduce the pour point of a contact delow finishing product to the target pour point of a product 
The nature by-product of a low from a solvent delow can be recycled to actuation, and sum total yield 
can be increased. If required, the aromatic series and the residue hetero atom dross inclusion which 
deoiled the rough low by-product first and were condensed during the oil partition will be removed. In 
order to make isomerization of n-paraffin in a low part into the maximum, when there is recycle of the 
nature by-product of a low from a solvent delow, a zeolite beta is usually the suitable catalyst of an 
initial delow process. 

as the exception method of a delow [ solvent / alternative contact delow ] — the — 2 delow process uses 
the contact delow actuation which has selectivity in the removal with n-paraffin and the chain which 
ramified slightly of paraffin. While use of actuation of this kind removes the nature components of a 
residue low, it can attain the desirable purpose of making desirable isoparaffins remain in a product. The 
contact delow approach receives cracking to be able to use a zeolite delow catalyst with high shape 
selectivity, and for the paraffin of a straight chain (or almost straight chain) able to advance into the 
internal structure of a zeolite, consequently for it perform those removal. 

The nature component of a low constituting the cause of the high pour point which is not desirable 
removes the purpose of this process, and since it is in holding the nature component of isoparaffin which 
contributes to high VI, the delow catalyst should be chosen according to this last purpose. Although 
delow selectivity of a zeolite delow catalyst like [ between n-paraffin and paraffin with the chain which 
ramified ] is the function of zeolite structure, it is being unable to expect at all, even if based on the more 
general knowledge of the structure of a zeolite at least. It is expected that a delow offers the alternative 
delow which needs the zeolite with which only the paraffin, for example, the monomethyl paraffin, 
which can restrict the penetration to the internal pore structure of a zeolite rather, consequently have n- 
paraffin and the chain which probably ramified slightly can advance since it is generated by the 
selectivity cracking reaction within the internal pore structure of a zeolite. Although it is conditional, 
such a thing can be said, that is, it explains below — as — a pore dimension zeolite like ZSM-22 and 
ZSM-23 (eight or more control characteristics) while being controlled more — most — a low — they are 
not the only conditions although it is high selectivity at removal of a **** component. The reason is that 
it is found out that the specific zeolites it is expected to be to offer the penetration to the interior pore 
structure of a zeolite seldom controlled are very effective like the alternative delow catalyst for the 
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purpose of this invention. As an example of this phenomenon, it is observed that permutite TMA 
ofrettite offers high selectivity about removal of n-paraffm as indicated by the 24-3 1st page of the 86th 
volume of journal OBU KATARISHISU (J. Catalysis) (1984). Although TMA ofrettite has the control 
characteristic of 3.7 as indicated by this reference, about the delow by n-paraffin removal, there is 
selectivity from ZSM-5 (C. I =8.3). Moreover, it is observed that zeolite ZSM-35 (C. 1=4. 5) is high 
selectivity about n-paraffin removal. Furthermore, although a certain kind of zeolite could not be 
expected based on what has selectivity about a delow property, and its structure, when these zeolites 
were mixed with the suitable metal organic-functions object, it was found out that it is very effective in 
the fact and an alternative delow. dense as this is indicated by the United States patent application S. No. 
N.692,139 specification with which the alternative delow method which uses Pt-ZSM -39 which 
attached on July 18, 1984, came out, and applied is indicated — the case where it mixes with platinum by 
using phase clathrate DAIPU zeolite ZSM-39 as a metal — this ~ it was found out that ZSM-39 are an 
effective shape selectivity delow catalyst. 

So, when an above-mentioned design is taken into consideration, it is best to indicate the property of the 
result obtained by using a specific catalyst rather than the high selectivity delow actuation demanded at 
this process of this invention expresses the property of the catalyst itself. Usually, it is suitable for the 
delow catalyst used for this process that it must be alternative like zeolite ZSM-5 at least about the 
removal with n-paraffin and the chain which ramified slightly of paraffin, and is more nearly alternative 
than ZSM-5 about this. 

The selectivity of a delow catalyst can be measured by the approach indicated by the 24-3 1st page of the 
86th volume of journal OBU KATARISHISU (1984). If it says briefly, the product from which 
whenever [ cruel ] is changed, carries out a delow in contact on the zeolite which is interested in an 
insertion raw material, and the pour point differs will be obtained. Next, as compared with the invert 
ratio of ZSM-5, relative selectivity can be measured by comparison according an invert ratio required in 
order to perform the delow of predetermined extent to a graph. TMA ofrettite is more nearly alternative 
than ZSM-5 so that it may be shown by the fact that the lower product pour point can be obtained by 
whenever [ low invert ratio, i.e., **** low, cruel ], as indicated by above-mentioned reference. Although 
the compatibility of the specific zeolite about an alternative delow can be measured by usually using a 
standard insertion raw material, i.e., a model insertion raw material, in order to evaluate completely the 
selectivity under existence of the competitive reaction generated by existence of other components in the 
2nd process, it is suitable that processing by actual delow actuation measures the selectivity of a catalyst 
using a required insertion raw material, i.e., the 1st process outflow style. In order to perform the most 
exact comparison, not only an insertion raw material but the conditions which encounter at a contact- 
delow process should be repeated. That is, the comparison should be performed using conditions, 
whenever [ which can obtain an invert ratio required in order to obtain a suitable insertion raw material 
and the desired product pour point / predetermined ] cruel. In order for a solvent delow to perform a 
predetermined pour point fall about a predetermined insertion raw material about this, it is alternative 
like ZSM-5 at least. It is because it participates also in the non-selectivity delow of a usual some which 
means a higher delow invert ratio when especially ZSM-5 tend to obtain the low target pour point to a 
solvent delow removing only the nature component of a low required in order to fall the pour point to 
the target pour point, and this reason not removing other components. 

The zeolites considered by consideration on what has the biggest potential capacity in a high contact- 
delow required of the 2nd process, and easy structure are pore dimension zeolites while being controlled 
by altitude rather than it performed advanced control of penetration of the hydrocarbon molecule to the 
interior pore structure of a zeolite. It is desirable that the control characteristic of these zeolites is about 
8 at least, and these zeolites have about n-hexane and it has 5 or less % of the weight of the amount of 
hydrocarbon sorptions suitably about a cyclohexane 5 or less % of the weight at least 10 or less % of the 
weight further (the amount of sorptions which is 50 degrees C and was measured by 2666Pa 
carbonization hydrogen pressure as mentioned above). Since it is the description of these zeolites that it 
is an inside pore dimension, a control characteristic is usually between 8-12. This kind of zeolite is an 
inside pore dimension zeolite of comparatively small pore like ZSM-22 or ZSM-23 which usually has 
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the control characteristic 9 [ about ], 4.5 % of the weight of n-hexane sorption ****, and 2.9 % of the 
weight of cyclohexane sorption ****.; zeolite ZSM-23 currently indicated by the United States patent 
application S.N.373,451 No., 373,542 specification, and U.S. Pat. No. 4,481,177 specification for which 
zeolite ZSM-22 applied as of April 30, 1982 are indicated by the U.S. Pat. No. 4,076,842 specification. 
Zeolite ZSM-22 or ZSM-23, those properties, and the preparation approach are indicated by the above- 
mentioned specification. 

the pore dimension matter while having the pore of the comparatively big dimension which goes into the 
pore dimension range while being obtained with 10 membered-ring property of the crystal structure of a 
zeolite - the — although it can be used for 2 delow process, since this zeolite is not usually considered as 
what offers the penetration controlled by the altitude to those internal pore systems ~ this zeolite - 
usually - a line - it is not high selectivity at removal of paraffin and the paraffin which is almost a line - 
- it will come out. So, this zeolite is in the inclination to remove more desirable isoparaffins a little, and 
has a bad influence on a yield list further at VI. A pore zeolite while this effectiveness becomes 
remarkable by the case where the effective pore dimension of a zeolite increases and having 
comparatively large pore like ZSM-12 or ZSM-38 (C. 1=2) by it has selectivity lower than ZSM-5 
which can be considerably satisfied with loss of the some of yield and VI as compared with zeolite 
ZSM-22 and ZSM-23, or ZSM-1 1 (C. I =6-8). However, it was found out as mentioned above in other 
inside pore dimension [ like not the only determinant but the TMA ofrettite of delow selectivity, and 
ZSM-35 ] whose control characteristic is that this zeolite is effective in a contact-delow required of this 
process so that it may be contact-like [ zeolites / 5 / ZSM-] . Although it is the cause of delow selectivity 
that the defect structure in the crystal of these zeolites is observed, and explanation will be possible 
about irregular selectivity on appearance if a structural property is considered more in a detail, it is clear 
that final criteria's about selection of a delow catalyst actually useful at this process selectivity must be 
determined experientially as mentioned above. 

It will also be considered that potential capacity is in the alternative delow of the type of a request of the 
zeolite which offers the penetration to the internal pore structure controlled by altitude from control of 
the penetration to the internal pore structure of other zeolites, especially an inside pore dimension zeolite 
based on easy structural consideration. Since it is required in order that penetration of the some to the 
internal pore structure of a zeolite may perform alternative removal of the nature paraffin of a low even 
if controlled, a zeolite must be able to sorb hydrocarbons a little at least, so — although these zeolites 
possess pore with a shortest dimension of about 3. 5 A and usually have the minimum pore dimension of 
at least 4.0A - the structure of pore - usually - a line ~ penetration of all the matter except paraffin is 
eliminated — I will come out. However, the above-mentioned potentia may be mitigated by other 
considerations. For example, although small pore dimension zeolite erionite (C. I =38) can sorb n- 
paraffin dense as mentioned above, although it is not effective in cracking in long-chain n-paraffin 
because of diffusion control, in mixing phase zeolite ZSM-39 with a suitable metal organic-functions 
object Since the delow of ZSM-39 can be carried out effectively, it cannot expect that use of a suitable 
metal organic-functions object and erionite cannot perform an alternative delow. It is useful because of a 
practical reason, the small pore permutite A, i.e., the zeolite, which sorbs n-paraffin, and it is not so. 
This is because this zeolite is not stable enough. Although other small pore zeolites like zeolite ZSM-34 
indicated by the U.S. Pat. No. 4,086,186 specification offer the smaller potentia, it is best to choose the 
zeolite used for this process as mentioned above based on experiential decision. 

; containing metallic-hydrogen-izing / a dehydrogenation component like the type above-mentioned [ the 
delow catalyst used for the 2nd process ], even when not by any means required, in order that metallic- 
hydrogen-izing / dehydrogenation component may promote an alternative cracking reaction A delow is 
usually performed desirably [ in order to promote the isomerization mechanism included by the cracking 
sequence ] by existence of metallic-hydrogen-izing / dehydrogenation component under existence of the 
hydrogen under pressurization for the same reason. Moreover, use of a metal organic-functions object 
can promote delay of aging of the catalyst under existence of hydrogen, and can make some catalyst like 
ZSM-39 act effectively as a delow catalyst as mentioned above, the [ usually above-mentioned / a 
metal / metal, i.e., periodic table, ] - the [ IB group and ] - the [ an IVA group and ] - the [ VA group 
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and ] - the [ a VIA group and ] - the [ a VIIA group or ] the [ which is a VIIIA group's metal and 
includes nickel, cobalt, molybdenum base metal like a tungsten or noble metals especially platinum, or 
palladium / periodic-table ] - the [ a VIA group or ] - a VIIIA group's metal is suitable. The amount of 
a metal component is usually 0.1 - 10 % of the weight as mentioned above, and a parent, i.e., a binder, 
can be used if needed. 

The shape selectivity delow which uses the zeolites controlled by above-mentioned altitude can be 
performed on the same general actuation as other contact delow actuation and the same general 
actuation, for example, the actuation mentioned above about the 1st contact delow process, and similar 
conditions, namely, the bottom of the pressurization whose conditions usually use warming and 
hydrogen - it is - usually - 250-500 degrees C - more - common - up to the temperature of 300-450 
degrees C, and 25,000kPa - more -- common - the pressure to 4000-10,000kPa, and 0.1-10 hour-1 - 
more - common — the space velocity (LHSV) of 0.2-5 hour-1, and 500-1000n**/** — it is the hydrogen 
recycle ratio of 200-400n**/** more ordinarily. These conditions are equivalent to the conditions 
indicated by the U.S. Pat. No. 4,222,855 specification which has indicated the delow actuation which 
uses zeolite ZSM-23 and ZSM-35 under predetermined delow conditions. Moreover, the contact delow 
method is indicated by for example, U.S. Pat. No. 4,510,045, 4,510,043, 3,844,938, the No. 3,668,1 13 
specification, and the U.S. reissue patent No. 28,398 specification. The suitable operating condition for 
these specifications is indicated. 

The alternative contact delow of the 2nd process is more suitable than a solvent delow, when 
manufacturing the lubricating oil product of the low pour point especially. A MEK delow is [ about ] 
about the coolant temperature which can usually be attained. -It restricts to the 35 degrees C (about -30 
degrees F) product pour point. In a product with the pour point lower than this value Although a contact 
delow must be used, it is not a thing only depending on the selectivity of the delow catalyst which the 
pour point of the end product obtained uses for the 2nd process. It depends, also whenever [ of 
actuation ] cruel, and it is [ about ]. -when the pour point 18 degrees C or less must be obtained In this 
process, since it is usually required to remove high-melting monomethyl paraffin alternatively especially 
a little [ of n-paraffin and un-n-paraffin ], this affects VI of an end product. Next, in order to obtain the 
lower pour point by removing the paraffin which ramifies in altitude more, when a delow becomes 
gradually more cruel, it is expected that VI of a product corresponds and deteriorates. Therefore, the 
equilibrium between the pour point and VI is taken [ except ] into consideration to decision whenever 
delow cruel, when one of these properties is the most important. 

The invert ratio of the 2nd process can be changed according to the difference of desirable extent of a 
delow, i.e., the target pour point and the pour point of the 1st process outflow style, at this time. 
Moreover, as for the invert ratio beyond this, the minimum invert ratio also depending on the selectivity 
of the delow catalyst which uses this invert ratio shows [ alternative removal (about -it is made to 
descend to the pour point which is 1 8 degrees C) of n-paraffin, n-paraffin, and ] non-selectivity 
hydrogenation cracking of un-n-paraffin more in relation to alternative removal (it is made to descend to 
the low product pour point) of high-melting un-n-paraffin. so, an invert ratio higher when using the 
lower product pour point and the delow catalyst which does not not much have selectivity — and a lot of 
hydrogen consumption is encountered rather than it corresponds, general — a lubricating oil — the invert 
ratio to 315 degree-C- and the product which boils at 345 degree-C- more ordinarily is at least 5 % of 
the weight, and it is [ out of range /, for example, only in order to acquire the lower pour point using the 
catalyst which is selectivity from the catalyst, ZSM-5 / i.e., /, which in almost all cases is at least 10 % 
of the weight, and has the selectivity which needs the invert ratio to about 30 % of the weight, ] 
required. 

After falling to the value of a request of the pour point of an oil by the alternative delow of the 2nd 
process, various finish processings of hydro finishing, clay percolation, etc. can be performed to a delow 
finishing product, a coloring object can be removed, and a lubricating oil product with a desired property 
can be manufactured. When using a contact delow for the 2nd process, a light partition can be removed 
using rectification and volatile specification can be satisfied. 

Of course, it is in being able to use a delow process for the 2nd process serially, and the purpose of this 
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2nd process not improving VI to coincidence like the 1st process, but only satisfying the pour point 
especially. Especially advantageous operating procedure performs a partial solvent delow about this 
with the 1st isomerization / delow process of using a partial solvent delow, and it is in continuing the 
following alternative contact delow. When performing this, the nature by-product of a low from a 
solvent delow process (rough low) can be recycled at the 1st isomerization / delow process. In this 
approach, although the low pour point, for example, a lubricating oil product -20 degrees C or less, can 
be obtained according to the alternative contact delow process after a delow [ solvent ] It is collected 
when the nature component of a low removed in order to obtain the last low pour point recycles to the 
1st isomerization / delow process partially at least, and since they are converted partially at least at the 
high VI isoparaffins which are seldom the quality of a low, high yield is obtained. This removes 
completely the nature component of a low which is not removed in an easy 2 process contact delow 
required in order to manufacture the product of the very low pour point, i.e., the 1st isomerization / 
delow process, by the alternative delow of the 2nd process, it carries out shape selectivity hydrogenation 
cracking to the product outside the distillate range, and it shows that the easy 2 process contact delow 
method made to lose from the last lubricating oil product by it is advantageous. So, the nature recycle of 
a low from solvent delow equipment is [ about / the fixed pour point, especially ]. -Yield is made 
increased and a last delow process must be performed in contact in the pour point 35 degrees C or less. 
Therefore, the 3 process delow using a middle process solvent delow can optimize the pour point and 
yield, the case where the nature recycle of a low from a solvent delow is used - the — the suitable 
catalyst for 1 delow process is a zeolite beta, and the amount of the isoparaffins manufactured by 
isomerization of n-paraffin from the nature by-product of a low can be made into max. 
the special advantage of this invention approach — this invention approach — the nature paraffin of a low 
(in spite of having hypoviscosity and a hyperviscous characteristic) ~ the — it is efficient and is in the 
thing which can convert to the isoparaffins which are not the quality of a low just because it is very 
desirable, and can fall by the 2nd process subsequently to the level of a request of the pour point at 1 
delow process and for which the pour point and yield of a product can be optimized. The lubricating oil 
which a product has the viscosity which possessed high VI, for this reason was excellent in whenever 
[ low-temperature ], and has a low-temperature property good [ without using the low molecular weight 
constituent in the inclination which an volatile problem produces ] can be manufactured. Moreover, the 
outstanding high VI value acquired can decrease the amount of expensive VI improvement agent. 
Furthermore, the capacity of the actuation for manufacturing hypoviscosity, a hyperviscous 
characteristic, and a low pour point lubricating oil from a purification style without a chance of using it 
like a rough low before, and manufacturing the same lubricating oil product with good yield from the 
nature residue stock of aromatic series is to give an economical advantage remarkable in a lubricating oil 
refiner. 

An example (hereafter, unless it mentions specially, it is only indicated as an "example") is given to 
below, and this invention is explained further. 

Two sorts of hydrogen-treating finishing lubricating oil stocks were processed by the 2 process delow 
which consists of using the part I part contact delow process on the catalyst which makes a subject 
Example 1 - 2 zeolite beta, and the following MEK solvent delow process. The 1st lubricating oil stock 
(Example 1) was gas oil obtained by rectifying a Minase crude oil and then usually carrying out a 
hydrogen treating on aNiMo/A**203 hydrogen-treating catalyst by the temperature of 375-390 degrees 
C (about 710-735 degrees F), the pressure of 5620kPa (about 800 psig(s)), 1LHSV, and hydrogen / 
insertion raw material ratio 712n**/**. The 2nd stock (Example 2) was obtained from stat FUJODO 
(Statfjord) which used the same conditions. The property of a lubricating oil stock is indicated to the 
following table [ 3rd ] and the 4th table. 

A 3rd table HDT MINASU insertion raw material nominal rating boiling range, ** (degree F) 345 - 510 
(650-950) API gravity 38.2 consistencies and g/cc 0.834H, weight % 14.65S, weight % 0.02 Ns, weight 
ppm The 16 pour points, ** (degree F) 38(100) KV, 100 degrees C, cSti 3.324ps/N/A % of the weight 
paraffin 66 naphthenes 20 aromatic series A 14 4th table HDT stat FUJO insertion raw material nominal 
rating boiling range, ** (degree F) 345 - 455 (650-850) API-gravity 31.0 consistency and g/cc 0.871H, 
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weight % 13.76S, weight % 0.012 Ns, weight ppm The 34 pour points, ** (degree F) 32 (90) KV, 100 
degrees C, cSt 4.139ps/N/A % of the weight paraffin 20 naphthenes 42 aromatic series The contact 
delow of 282 sorts of insertion raw materials was carried out on Pt / zeolite beta catalyst (inside of an 
alumina 65% of the weight of a zeolite; the silica / alumina ratio 100 [ about ] of a zeolite l\ ;P. 1 0.6 % 
of the weight), and the intermediate product of the various pour points was acquired by changing 
whenever [ of delow actuation / cruel ]. The hydrogen pressure of 2860kPa(s) (400psig), the hydrogen / 
insertion raw material ratio of 356n**/**, 1 hour - Whenever [ of a request / cruel ] was obtained using 
LHSV of 1, and the various temperature of 330-370 degrees C (630-700 degrees F), and the delow was 
performed. 

Next, the solvent delow of the MEK solvent using toluene was carried out by the solvent / oil weight 
ratios 3/1 by MEK / toluene weight ratios 60/40 by making into an anti solvent (antisolvent) the 
intermediate product which carried out the delow partially. The end product pour point set up 
beforehand was obtained by adjusting a solvent delow, cooling a refrigerant low about 5-17 degrees 
(about 10-30 degrees F), and removing a part for the low which precipitated next from pour point 
specification. When the pour point was automatically measured by the auto pore (Autopour), the result 
equal to the pour point measured by ASTMD-97 was obtained. 

The viscosity index of a last delow finishing product was measured next. A result is shown in Fig. 3 
showing the relation of the pour point of an intermediate product which carried out the delow on VI and 
the partial target of a product. Fig. 3 - a highest VI value - the - being obtained by adjusting whenever 
[ of 1 delow process / cruel ] to an optimum value, next compensating a delow with an alternative delow 
process is shown, and the potential capacity which makes max the content of the high VI isoparaffms in 
lubricant by this actuation is shown. 

the rough low obtained from the solvent (MEK) delow of the neutral oil of 300SUSs (65cSt) obtained 
from the example 3 Arab Wright crude oil - a sequential contact delow ~ and the solvent delow was 
carried out. The rough low had the property indicated to the following table [ 5th ]. 
The 5th table API gravity 39 consistencies and g/cc 0.830 hydrogen, weight % 15.14 sulfur, weight % 
0.18 nitrogen, weight ppm The 1 1 melting points, ** (degree F) 57(135) KV, 100 degrees C, cSt 
5.168PNA(s) and weight % paraffin 70.3 naphthenes 13.6 aromatic series 16.3 simulation distillation % 
** **F 5 375 71010 413 77530 440 82550 460 86070 482 90090 500 93295 507 A 345 degree-C+ 
(650degree-F+) invert ratio which carries out the delow of the 945 rough low in contact on the same 
zeolite beta delow catalyst as what was used for Examples 1-2 by whenever [ various / cruel ], and is 
different was obtained. Temperature was changed among about 360-375 degrees C (675-710 degrees F), 
hydrogen pressure was 2860kPa(s) (400psig), hydrogen / insertion raw material ratio was 356n**/**s, 
and LHSV was -1 for 1 hour. The invert ratio changed to about 15 - 50% of the weight. 
Next, in order to use MEK/toluene (weight ratios 60/40) for the intermediate product which carried out 
the delow partially and to obtain the -6.7 degrees C (20 degrees F) end product pour point by the 
solvent / oil weight ratios 3/1, conditions were adjusted and the solvent (MEK) delow was performed. 
Lubricant yield and VI value are shown in Fig. 4 . Fig. 4 shows the potential capacity for optimizing 
actuation without remarkable loss of the variable which is not optimized about VI effectiveness and 
yield effectiveness. Furthermore, very good VI value of this nature lubricant of high paraffin should be 
mentioned especially. 

The intermediate product which carried out the contact delow and which carried out the delow partially 
under the same usual conditions including the temperature which adjusted the hydrogen-treating 
finishing MINASU gas oil insertion raw material used for 1 five examples in order to obtain the 24 
degrees C (75 degrees F) pour point and the viscosity index of 1 15.1 on the zeolite beta catalyst of 
Examples 1-2 was acquired. 

Next, it is a Pt/ZSM-23 delow catalyst (1 .0 % of the weight of Pt(s)) about an intermediate product. On 
Si02 / A**203 ratio binders, the temperature of 315-345 degrees C (600-650 degrees F), [ 1 14/1 and 35 
% of the weight of alumina binders ] Hydrogen / hydrogen pressure and insertion raw material ratio 
712n**/** and 1 hour of 2860kPa(s) (400psig) - The contact delow was carried out by LHSV of 1, 
alternative removal of the nature component of a low was performed, and the various end product pour 
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points were obtained. The viscosity index of a product is indicated to the following table [ 6th ]. 
the 6th table pour point and ** (degree F) VI-20 (-5) 107.5-29 (-20) 105.4-40 (-40) 103.5 - it compares 
with the product obtained by carrying out the delow of the same hydrogen-treating finishing insertion 
raw material only on a ZSM-23 delow catalyst as shows these results in the following table [ 7th ]. 
The 7th table single process ZSM-23 delow pour point, ** (degree F) VI-9 (+15) As for the 101.4 
above-mentioned comparison, the 2 process delow of this invention shows that even the lower pour 
point can obtain high VI of an end product. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

It is a graph explaining the effect of [ whenever Fig. 1 is / to the nature content of paraffin in an insertion 
raw material / contact delow / cruel ]. Fig. 2 is a graph which shows the relation of the pour point of all 
the liquid products from the contact delow process of whenever [ of actuation ] cruel, the graph which 
shows two sorts [ as opposed to the pour point of an intermediate product, i.e., the product which carried 
out the delow partially, in Fig. 3 ] of relation of VI of lubricant which carried out the delow ~ it is — the 
[ about an insertion raw material with special Fig. 4 ] ~ it is the graph which shows VI of the product to 
the invert ratio of 1 delow process, and the relation of yield. 
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hit3§©f^tfl-cfctmtffce>-r. KB© 
:Ht©S««:£tH£fNcj: ^bS-tf-sc <b*i-C#S. 

HC&6&I,»**, fflSfWfi&BO. 5-2. 0©©Bl*3 



Jl/f^-fK •b't7-fhZSM-12, Z SM- 2 OR 
^ZSM-5 0^t5„ -fe'*7-r FZSM- 1 2« 
*S#W^3,832,449^?§ifflS«:. Z SM- 2 0 
#1*03 , 972 , SSmWmWlC . Z SM- 5 0 «*H«Ff*F 
Wl^S.N.343,631^?§lffl#«:. Z SM- 1 2©i^>'J# 

S»S8»K#H«FtttHBa^ooi3630^WiBlSCciB*8 $ nt 

io -eti ?>©p^)S (om&miM s n-c <, > s . 

ffi©#tt«*n6©^{bk*iKS^-c*S 0 M^k:^ 

K-ff:*3RiRJBfiB^j« 5 0 "C-C-^ V V a© J: ^ fc^RSI** 
t> 'J T*©2 6 6 6 P^fflhfcmEJj-COli&m&MJZ-? 



=5 a horns 

lR»f£§&« 5 0 'C-C ±K3S-T * t'J7^i 

UT^ l» $ A£fflt>S T G A tp-e& ffc^Ctf 
Bk>©**DMt*JR. mtfn-^*-y->££Hb*5REE 
^J?:2 0(tinHq{cpg5L.fc*'X^C^AL/. -fe'^-ff-fi 

mcommt iyrsceofcK{t**©!Rj|»*E«-r'S. 

i§jR ^ tutu* ^ay tm^mcii <3 Bfai©*^ y * 
WK.«r«jfi-r*ci*«r*4*»^{c«. ctitt Ltto 30 
was/ *s-fe'*5 -c h %#s«:a&©«fc»«^a*ffi 

3 , 308 ,069^ffl#Rtf*BI?fSffi3f 1*028 , ymm& 
m<>cMffi2 tltcJ:^ tCi/'J */T^5^tb2 o 0/1 * 

H2^5^ h Y«if£j5/1 *-C©^"J*/T;U5^J:b 

/TJU5^ib*M)S-rs/c«t>(c. tStiiEfeT^s-'i/A* 

B*T*fc»©«*©^*ifrre£a»-c*. -etucj: 40 
ffii&wmo)*:)^!- a v y #/t ;u 5 ^itfa 1 0 

/l *<br>. HXvA hZSM-2 0«*H1tltm3,97 
2 ,983^8. WS)04,O21,331^|ffl#6Cfat? 5 k\X t> 5 <fc 

5(c>y*/T;U5^j:b7/i *fc»**iJBU:. ji?£7 
/ 1 ~ i o / 1 ©igffif*3£ fc-3»«ri«^iaT4c <t 

#-C#S 0 JtM©#rF^ifflSK:{*ZSM-2 0. -e©!! 
-Y hZSM-2 01Z~> >)J3/T)V=.TktZt%m2&Ztc 50 



X 1 0 0 



w u h *^a©i«i/ io/T>\, s ^-Jrbr-lt 

^Btc^fSr-^-fci^is^Kij. @* ©flares --5 a 

g>a«i 9 8 2^5^ 1 8 BicmmLtc^m^mmms. 
n . 3 79 . 42 mwmmRvz ©^tit^w-c h % mmmm 9 

3 , 308 ,069^RO-*S?MStT #^028 , 341^B^Jffl#K:|a 
n/cgt»I©-fe'^ 70-C*>3, ±^©«Fi*BJffl»(C 

tt-fef * 5 ^ h * - $ . *©IW*ffiRcmtt*WiNI«:lB 

v**? a v & u/t>\> 5 -rvc/pts. <it3o 

/ 1 * o^^> >J * JgS8T* D . 'J>te< £i>is'J 13 /T 
^5^-J:b5 0/1 Sfcfct-g-ftfeJi. W^.«vy*/TJl/ 
5^tbl00/l. 2 50/1. 5 0 0/11W5Y 

h-^-^©^> y *fl?!Sg*iii;~> y umwrct^M^^^ 
^©^a©ig{b*tf/«c^yfc&js?tffl^«:ss n>» 
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fcB&W*@#f¥£l4 , 419, 22<&&ZmW4 , 518 , 485#W$ffl 

m i jna ^ififcffiffl-r <j t>wv* ^ay io 

** submenu ^<d$s^. mmmmftw&sm'^ 
^©Tm^^a-rs^ic^ ^mmm&fcmit 

-ess. ^7^*>^^^.-ccEitsn-5^ttfb 

±^©42'5*-7-< hS^Ot^T©^ y+>^JSJ£iStt 40 
{ bJSlB©ra©M^«*S#^FmBHs. N . 379 . 42 J^RV? 

_b$©J:5K:» -fe'^W h -<-*©* -5 v*>^£tf*. 
£«K£#*S«AJW**flit»4*i£. FY© 
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4. CftB^7-f hY#Ctl6©7?*K98?:§WA*l 
SCi *»r #B.o*mWtteMt*«gjB«: <fc 0 

•fe'* 5 <f h ^- *©rt^?l^£teSiS©3r«8H*» 
^aiAS-ttK h^-*tt«AJBastt>«: 

^- »»tttmillftR<D*Mt* J: <33lSg«t8#*i LfcJR 

£fcoigj»^Mtt<b-r-5©tcw. ^tcwsar* <9 . 

©MStUt, tb©Wi»l^tt©!B5S©^*K:J:4)lttP>i; 

MMirc* 0 a < . sstcfes-n o/t-fv ^ 7 
-* >s©^4c «fc 0 tagfi&sr&s-r -s c t m-c * a. 

L#>L, *£**7 A h ©StR«±j$©HT/cWC«fe < ffe 
©H^OcJ:DttSi(casci*i*S„ if*^ hY©«fc 
5 & J: K> Am?L-C* S -fefsf- =7 -4 h «*^t ^ 5 ? + > ^ 

5i$f mmm^<Difim&m&Mx-$> zttiMc&ism'pic p 

■)I^7 7 >ffi£rfi8rrsrafrcc&£ ; c©fc«t>(c. 
Cti6©-fef*7-Y hS«^(S^©5SS!j*?:±^TSfSrfiI 
CC*0, C©<fc-5ifei#^C«. -fe'^^-C h^-^*ffiffi 

ZM&?2>fflfttc&Z> (^ti(cJ:o-C^^©ttS*± 

gBtc*^b/flft7k^LS)S^Cijib. -enft. *7-. 

{jTKsg'fbi'^ ^+^^ffiii-r^MSltc&D. -etiSJj. 
* U 7t : >© J: -5 fe*^Jl©iH*^*?-tf «±^© <fc ^ % 
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m i umoymmo vimmavm^?? < >ni&»© 

tot. S*?3ft3Kj£^tt£&©H^&creft6H^- 

iswao f *j««»c»fa3ft*wtt'r*s. . ±i£©H* 

»3. ^©iltR&U^^Cl^ttaft.kj*©*! 5 ) 
fiS^©il^«-eto6©g^<k OTtt< . C*i£©H^t;t 

JS»cciB**aBrfi*o*ffirtasK:ffiffl-r4fcft 20 
*m Z c t W~c s* *» 1 1, »9 K«©JiM©* 4*HJ*ffl*fc 
ant. *fr«»njaRo*j3nji*friu-ciB4g-rsc<!:*s-c 

SS«jIft2 5 0-5 0 0°C (,ft4 8 0-9 3 0 
' F) . #jBK»4 0 0-4 5 0' (H7 5 0-85 0 

' F)-c*-5*s. 2 0 O'cm^oy^^t^u^^y 

-i >m^xmnmic-z>^ximm-c^ 4. <£©©<»«« 

.^wic^-rs ^©8K&*3fiS««:#<??-rs#> 
/j^tc-r s /c&tcjsjsaK <t ¥$ffl8B$n©n©?ffi& 

ttft-riCifcffle-r"**-?**. EEfcttiMEWttf2 
50 00kPa(3600psiq) £"C. «fc«3«jiCC»40 

0 0 — 1 0 0 0 0 kPa ( 5 6 5 — 1 4 3 5 psig) Offlffl 

&mmm. (lhsv) «afto. 

1 — i onsia-\ j^racoto. 2~o. bmm-'-c 

*5. *^/3£AlI*4J:bttiift5 0-1 0 0 0n«/« 
(#J2 8 0-5 6 1 7 SCF/B) , WfiCU;t2 0 0- 40 
40 0n«/« (i&l 1 2 5-2 2 5 0 SCF/B) t? 

'J>T4. ^57 ^>M-cx- (StfJte) &o?ln 
•i»© J: 5 ^Jt^W^^S^^^C^^AM^^fflc^ 
*§£«:«. iEi«*m?«»S«afti^4 0n«/e (i^2 
24 SCF/B) ferrc^O. Ui0t:filft3 5ne/ 
« (iftl 9 7 SCF/B) KTTS>5 : 5r#j68S£<J: 0 



#^¥6-6 2 9 6 0 

ftSISiWflffix h 9 I «fc0^fi©IEi»* 
^r»«S*^ffiL<^Wto«^6-r. ilft5 0 - 1 0 0 n 
e/e ($\J2 8 0 — 5 60 SCF/B) . 0»*tf5 5- 
80n«/« (^J3 1 0-4 50 SCF/B) OiST 
^©«^«*S#f 4 Fl»4,419 I 220#Ri>-|g^4 > 5 

i8,485^ffl#K:iet23toSJ;^^Mi^-c*f). m«E 
fin ■)©<J:V^iMf©il^77 ^ >WKAH*4 

5 0-4 0 0*C (i&4 8 0-7 5 0'C) ^{Cibl^Wffi 

^mm&Mjtim i - 5 BSfyj- 1 ©^raiss (lhsv) 

SB©?^w&tofts) &mw±.±-c^5 7 ■< 
«^M^«F(ce^«iai«i©a6^6»ar*-5. 

SrfeoigAJKPf^fflCv ^f«c{£steS©j@?#tt 
^S?:Ht^-rS4>©r*S) ^SitTSCi^MSL^ 

toft-SJ^KjlRTSCias-CS* : 

(*3 5 0-4 5 0'C m<& 50-850" F). £«)(£ 

i^^MW^ao . 1-1 w-^o'tbK^tt^ 

?WS©J:f)^14K©lgC^)ia^. Wittf-f 

^b/8»7j<^b^?r^WL--C^-S-fe'+7^ FYWI 
-f*^,, M#©*§£{C*j(,>-C. !0gi-rsK{b©ms* 
f#S/cii>(c^3 1 5 "C (^6 0 0" F ) £Lh©gg#s£F 

it$$^Sl>m©M«£ffit> ffS©SS».^© 
®Tm«5. 5-C ( 1 0- F) ffil>aUtt.£©ffiT£ji 

*6-r5«<b*-C*«cS!iarrSA:»«:. IEfb*«Wit«n 

ffiTttWH£*c&r. ttffiOiBT^WBitt^W^K 
^AJl*4*©7T#lKlS©l^4*g3^-r Slsfb^tc -b*^- 5 



(10) 
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3 4 5 "C (ft 6 5 0 * F ) WTOiSgrl 
Jtl*iftli^*>&^Trfl8P?;*tt. ^©JS*, *s^b io 

iii4<b3ns<£5&#ittYb©*gmiLr. *>z>nm.<on 

{bA^-re ; |aJB#«:. 3gA/jm#«c?¥:a^S^t?r#8i 
ffitc «fc () [§IB#«:^-r -5 ^"©JgtDWig^ 

WW-{FXh^©J:5 fehb$50<J^#^M©^AM 
^-c*-S»^«c«. l&P3^ttH5c3J6g-e&<3. •€■© 

jtsti. is^t*t*»j£LTi«<a*. -mmmiiftt u 

j$ftiKS«:0-#U ii>«:< it 1 011%, 0~ 
5 0fiS%"C*S o «i^'©^AMf4Ccot,>T. VI 

n. t3:iA,i©t§^«::tet,>-t:. ^30x^41^ 

fl*te*i£*BW|-r4J:5K:. cn»io-5 0ii%g 
<b$> <fc •) Wiitett 15-40 Sfi%fe{b^©ffiHrt-c 30 

Bin 3&ft©3fiSS©:IiRW:±i£©<J: 5 K&sSmoMV 
fete, *in^rffft*>nsfin<>©g«[t3:lKesti. 

*5S<J5:*J#^{C{3:K{b3nr< -S (Jfl 1 

fclO . ffrfc^ -H, 84^©^-(^S:i>'aS*ji^ 

•rftti. aa©*s©i^*^o^siB5*«jfr-5iii.^ so 



#£¥6-62960 
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tfm<Dmm$Ni-c$>z. kk, s^£8t&-fsiftfeii 
^b-rsfc^fc. &s&g^B$RarafRft©iBmra© 

tmmrn (i/lhsv) Biisr o . 5 mm&.r-v$> 

sa^ra. jimi^ras-c^ffiffl-r^ci^r^. mu& 
commtmr^m^L^m^ici.t. 2b#^s-c©smb# 

"T fbl^J: D&#iKl>£H*£&ffl-rs c i # 

mmztiZ. -MW^Ji#fiL,r, JgMKo^iS^W 
SS©SSaBl^«d»3c <ifcl 1-C(20" F) /cWffiTf 
•2. J: 5 StlftP 1 ffiia^lgttKc^-r^lftP^© 

^fii-r^-C**. ^ 1 XgiSW^©SKW).^§rS 
©£jj^©gtlSS£B&.£J: 0 1 l'C (20* F) #±*l» 
SSESb.^i % & J: 5 &HBp ^SSrfiS 1 MP ?xm<DMizi V 
©S^SiT^-C^S. Stt<b{C<fcOg|5»e<J(Cl!»P'i7 

L, -e©*^ B5V I £&offi^*B©£j0? J !gj£KgT 

sci#mtti;**i£. tinhammte-tmts: 

fB#fiU-r^/c4>©T*0, flP-X A77<>fo 

<*-C*?»flP'i»«^©^<©^AJ^«ft2 5-9 O'C 
(ft75~l 9 5° F ) ©«ab*4fco„ ^fiSUOtttt 
jS«aWlt-5- — 5 5'C(«2 3- — 6 7" F) ©jSgB 
•C*»J. **i&, ilS±^©*fJRS©fflrtrjKP^Xg* 
tT^^Ci*s-C#S„ 

m i issttp-f x^e.©^tHS£^ffSb'rj@?t^.^ 

«H^. 31^3 4 5 -C- (fi6 5 0" F-) ©ffi^E 

lap'fifiKoisciAs-c&s,, ?giiiftp^=&ffiffl-rs 
«^<c ». ai 2 jm&Hm<nmM&<D®m*mw, tc-r ^ 

-j^y ^ y®MVK.mki*mn ->^y < >m^m 
-rs. cn6»sp^©m»iisa&js©MHi^cf). */c. 
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fric&.fttiLtcmZ'b^yy ■< >m*Stt a^KEE^ 
©i&*k H b rffijstRttr- £ tcn>x$> z „ 
MKa ^ io 
2 * -( ^©igiga&n ^^f^X^Ktjt^-c^iHflfjK:^ 
-t#fco Sn©^fl&n?&m*?S£<iL-CT-k H>, 
yf-JH^jU-^ h> (ME K) ZtditJf-JlsJvyf-Jl' 

a S6?$ffl? (autoref ri qerant)i£ T * -5 . g !&?&&£©?§ 

?m^(Dfflb&im , &<DiFT&X'ir h >I8d •?&©«>© 

tckffu f U >© J; 5 t£ UHjjftm&Wd? -5 2 
MMW*«0!liltt*H*S¥*3, soa.s/o^BjjfflSK&H 

?zimMtLx<D{ , pm®)i&z<b%. -tti«:«fco-c»a 

tiaaMHMJK*** U-^ **&£&«©«<?¥ 
tt**ffiKU ^Ki^t, *-f->JB&C3^«g©Xg 

&^&£HiB-rsfc©-c&&. £SAH*4©?t;a 

OWf&ft. ft fCitifln >KRCFJ: 0 d 

m&ifov *j & 6 © a ? muga zmt^ y -9- w * * b -c 
^ItJR^tWjn-rsciAi-r^S. !MBr**atf. fin 50 



9££¥6 - 6 2 9 6 0 

22 

ymmt* t -rmox^^tpicmm^titc^mmm 

n -/<77 -i >S©Jit£{t£&AKCcT£/c»K;iS&JI& 
illRlfi£MJI&o 

&&mm£<D&zmmkvvmft*®im-tz>. c©«© 
©r&<3. -e-©*sm. ttift ©^>-77 

■fSfiS^©^*bs ffiv iim^-rzjv^?-? <>m 

hro ^ftB«©jBit3 ^ miRmz-e*? A V m&VM&X 

mjttfa&icmi^x i>3- < ^-ct ftocitw. 
Bin >)tt^7 -( h <OfH^fimmH<DmiR^i> 5» + 

jS^ojtA*t?b*WH-r*ci*«r*. ^©*sm> n 

SM-22MZSM-23 (Sfl®IJg*i8 tLk) ©«fc-5 
ifei 0 $)Jffli$ti/c4Jm?L^- j£-fe*=i- 7-n-fJit.o 
flE»OI»56«:*«l?tt'C*S36». **l*silS-©^ff-C« 
^(Difii«^7-/ FrtgBM?L«Jt'N©^«3*ItS3l 
3 tiife l» itt A^tttt-T C t fr^m § hS^SO*'* 7 
-C Fa4>*fc*^W©SW©fca)©S^9«Jiia^ft««<i: 

s„ c©^©w<i: or, i?+-7\>i/ • • *f 

X( J. Catalysis)^ 8 6^ 

( 1 9 8 4^) ©l£2 4~3 1 H{CiB*S?nt:US«fc "5 

>a©^s«:M LTiftj§^tt?rStt-r s c t tmmz n 

(c. i. = 

8. 3) £r)mijm&$>Z>. ttc. M*=i4 hZSM- 
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35 (C. I. =4. 5) «n -A77 -t >B^iCO^ 

x-mmiR&x&zct&mmztix^z. Mfc. &zm 

-2, i><DtZ<Dffij£lcm^X¥mT & C t &X& «N» 
1 9 8 4*P7£ 1 8 BttWCfflMbfcP t - ZSM-3 

9 -r sii^ia a 0 mm m $ tix t, » s*b*h* 

Wgas.N.692,i39^Hj^K:i2*gsn-r t>£<J: 5 {c?£S 10 
tli'^XU- h *tA -ftt^A hZSM-3 9£#J1<!; 
LX&&tU&L fctS^CC . gZSM-39 ttW^firff* 

tfciJRttiia a «g-e# set s nfc. 

i>v*u h z sm- 5 <hi^«fcjg^wc%wn«^e> 20 

-T. Ctl(CHL.-CZSM-5J:f3®JRflf|-C*SCi*5j(f 

86«( 1 9 8 4*f) 1 JSCcSBttStlfc* 

«*»&©** 9 h±rffffiK*9£ft3tt'C«« 

©Dffg©S»P fir 5 fcA(CiM&tRft*£M*.UC 
^7 J: £J±$.&c J; 0 Z SM- 5 ©tefb^iJfc&OT 

JhtWi^lc, TMAt? u*-f Riffiij&fb^-rfi: 

i <£ 0^3 J: 5 CC Z S M - 5 J: K> WWtb 

ZZtK.&iXWmX'ZZifi. m2TMI / Cis^xm<DlS, 
ft<D&&C i 13 SII^Src.©#«ET©jltRtt*^ 

£«ci¥«-r 2>tc#>ic> sspg©j&n ^j&^-eMs-r •*> c <t 

J^©^tt*«9£r5C4#*mr*4. *4>iESift 40 
Jt«*fTfc5fc«>«:. SIAM?4©*^6TSMa f )HSa'i» 

«^f^©^AM*4{c-5i,>TBif«©«£S6*<£T*tT *> 7t«> 
<C»4>&< iiZSM- 5 4l5l«{CjS!RWC*-6. C© 

l>©CC*fU 50 
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Z S M- 5 tt#K<gatt^S&.££f#J: 5 4"f Slti^C 
«, <fc«5iSt,*O^I£{b*?r^T.2.a^T©^jMtR 
mi a cc *> M**? h t»h x$> £ . 

e^^5rfeofe©<ts^«jg±©#^cj: o^^n 

^F<OJlA©*JSttlWai*ff fit 5 J: 0 HE&ICMWZ titap 

bmx$>z. cne.©ft5^ \-<om 
mmm-i.'pu< tbm8x$>K). mix., ctx^w*? 

A bitn -^yiylC-mX'ptet tbl 0m&%VA 
JSCC « 5 fifi%fe<T©K{b*«iR#S4 ^Ci«i 

ii^ (±^©<fc^(c > 5 0-c-e. 

2 6 6 6 PaOmtfrmE.XWMLtd\ZMM) . fftfL^ 
■feXfrZCtftCtl^WX^J Y<D*(mx$>Z>tcib 
CC, $IJ®lJg^iji^r8~l 2<DfflX$>2> 0 C©S©-fe*^ 
7-C h«MWg«sKl9. n--*"9->J{X#S^4. 5fi 
»%. ->i'n'\+if>iRSffi^2. 9as%4ji^fe-^ 
ZSM-22S/c«ZSM-23©J:^ ftlt&flWi* t> 
«?L©4>«?lTj«^* 7-/h-C*5. -fe'^-v-YhZSM 
-2 2«1 9 8 2^4^3 0 HffWCtML«iM 
WMS .N . 373 , 451^^131^ 373 , 542^1 BJHfflg&0'*H!|# 
lt*4,481,177#HJJffla:{cPa^3nrt,^ I -fe'^^-f h 
Z SM- 2 3«*ffl«F^4,076,842^$fflS{c|g^3 

nn»So imo^mmm^t^i^^-i fzsm-2 2* 

7c«ZSM-2 3. ^^^©^ISSCKiS^^ieiSS 

*s«-r= c©s»*«^^^ h©w:ssm?L^ftj&«8flD 
-r-SJS^tcio^icfico. ^nccjr-j-cz sm- i 2 

*7c«ZSM-3 8 (C. I. = 2 ) © J: 5 fitJ±t&tfJ)A 
l^L^^o^^L-fe'*^-/ h«, ft^-f FZSM- 
2 2SD t ZSM-2 3<tJ:b©L/TlRmRD f V I ©ST© 

fcBzsM-i i (c. i. =6~8) £<omiRmi{& 

U 0 L^U. ±^©<fc^K. «H)PlSK«Rci ^StRtt© 
P|-©^Bftttft<, TMAt7 1/^-{ f-Ri>'Z S 
M- 3 5 ©«£ ^ fi:ffe©f mtt&Z-e*? A YWfiZS 
M-5<fcDSS4Wr$>€,J;^CC. M-fe'^^-l' h«C©I 

fc„ C*a6©-fe**7-Y f-»©^SP«9©^RimS^II^3 
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<fc 5 C ©Ig-CHSP&K: WfflftflfcP ■JIWgoaOTCC-o 
C^T©^W^c«m«±M©J: 5 {tjSK1*fe£il£)!&i$K:ifc 

5£ o a: vt ft « ft 6 ft i » c 4 # m h *»r * 5 . 

as <c«hri s ft fcrt«»a«tt^©i!A*tt«r * -fe* * 

SC£fe£fc#*.iS>ft*-tN&3 5. WSPSft-CVTfc. 

ttwn»tt6ai>. ^ft&> cft6©-tf*5-f usskj 

3 . 5 A©«jg-^ffi<0«JL*Bf» U a«^>«c < 4 4> 
t^h (C. I. =3 8)«n-^77Y>S©*4)R 

K« «ffl* * 7-fhZSM-39 «^«c^mniHii 4 
s^-rs»^(cw. z sm-3 9fcmaatci&p?-rsc 

got tssft njn p -5 *ff ac 5 c & an? & ft i > c 4 

T4C4*ST?grftt>4>©-C»ft(,>. n -rt^n >S© 

*/h«?L^BS-e*9-f ftt>%-e*5-r h 

A«Hfflfl«JftSi©fcfeCCWfflt?*»5-€-5-C«ftC». C 

tuzm-etu h*s7t^«:^s-cftt^*t?*s. *h 

«fflF^4,086,18e^?HfflS{cra^3ft/c-»f * 7-f hZS 30 
M- 3 4 ©J; 5 ftffe©/ha?L-tf * 9 -f h « «fc D*h3 1>» 

Mi^^s^-rs*!. ±a©«t^icc©xg{c«ffl-rs 
02 xscc^ffl-r sun ^wsgra-ka©* a v<dx *> ft 

«s»©ira» * ^ » * > ^>-^>^m 3 ft -s^int 

<fc *5 . Hi a «aSttIffiT©7K*©#?ST-Ctf ft 

ftft£„ ^JSWt^©ffiffl«*^©#lST-C©8!l! 
m<D^{t<Dmm^{SML. itc. ±i£©J:5fc. ZSM 
- 3 9©J: 5 ftSTOMWE^Iftci -7M«4 LXmVHti* 

mzazct&mz. ^nwiis±a©#s-rft^% 

IWif I JfSlVAEl. IVAft, SSviAifc. SRVI 

iA^S/c^f^IIA^©^"?*^ -?4r;k 

*';^7 r > 1 #>y* ■?•>©<*: 5ft^£JS*fctt 

\tfA&$fcw$srvmAjK©#fiaw®r&& <> so 
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©s«±^© «fc -5 icm&o . i ~ i o ss%r& o . e 
^■rftft^^ffJii^fciSD-cffiffl-rs c 4#-cs* 

Jd£©BiKMHJ©3ft;fc-fe'*:M hSSrffiflJ-rSJfcttil 
JRttHttn >? «ffe©SMI»n 4 Bia©HtttttlW¥. 
mtfST 1 S^n$igKoi>T±»Lfc»fl;4eii; 
-«Kj»fpac«BWH©*fr "CfTft 5 C <!: #T £ £ „ f ft 
ft*> . ^Wil^ttlSR^^^fflC^ttJJIT-C*) 13 . 
il^2 5 0-5 0 0'C. «fcf)#3l(C«3 0 0~4 5 0 "C 
©SR. 2 5. OOOkPaSr. <£ 0 WjiCC«4 0 0 0 
— 1 0, 0 0 0kRa£-C©JE;*J. 0. 1-10W" 1 . 
J: »>#««:» 0. 2~5B#ra-*©3SrajiS (LHSV) 
M500~1 000ne/I, «fc«5#iiCC«2 0 0~ 
4 0 0n«/« ©*S£flSEgi:bT:-£>£ <) Cft6©^t*if 

s©l^^a■i'^#T■e•fe'*7-^ f z sm-2 srcfz sm 

4, 222 ,855^|i#(ClB*£ 3 ftfc^ft £ P)^© 4> ©-c* 
Sfc. gMJKOf ffi«^^.«*H^Flt^4, 510,045 
|nl^4,510,043^ l l§)^3,844,938^\ ^3,668,113 

^Jffl#SO f *HS^f^fF^28 , 398^^|ffl»K:iatS 3 

ftr . eft hwnmm< l c\zm.wj:mt3kft&%m 3 

ftTC»S 0 

02 IS©jltRWSto«in -7«^(cffi^gS«i*©j@)ttt 

me kjibp vtemn&mL 5 z&tm&zm- 3 5 -c 

(iB-3 0- F) (D&mism>g,~>fflEi-?Z. C©ffi<t 

ffl b ft Wfttfft 6ft »6ftS«&^!&©S&&* 

a^ 2xs(c^-r -saftp ^ft4Jg©jiJRtt©^fcfiSc#-r 

Sfe©t?«ft<. gl^©^S(CfefiS(??t-^fc©-CS. 

k>> m-i 8*c«T©aab^*»ftwft«ft6ft<.»«i^ 

(C«. COISKteOt, n-n77^iSc;#n- 

>mzmiRmicm£;? & c t trm^-sm-c $> z tabic . 
cft«s^^!gj©v 1 icmmiRii-r. ^tc^mst 

IC&fttiLr^Z^?? < >ffl£Bfc£-r£C4ttJ:-D-C 
J: 0 (SC»SSE»fi5^Sfc8f>K|BiP f*^'? K<fc9 ^iSfc 
ft-SlS^CCU. ^£!g)©V I tt*JJ&L<T5Sffrr5*>©4 
^S3ft-5o fifor. itt*iVlO0Oft^«cn 
6©#14©4 ^ 6a^5S*>SS"C*SlS^Ji(WJ)!ftP ■> 
^a©^K*t L> 3 ft £ . 
ff!2Ig©ifg*b^ttC©ll$.£-Cfi* Lt^P^©Sa-r 

ftft ^Bmmm&tm 1 igsSitiifife©^**©^^,*: 0 

^fb3tf£C4*s-C£S„ $fc t »^b^«^TS)Bi 

p^fiM©ii^i±{ctfi!c??-r^ : mmtitm&n 

V 4 >S©jlJ?W^5fe (fi-18 TOM^STStt 

>ffl©iiif?w^* < <t 0 ^^mM^-wr 

3#S) CCMaf Sfc©-CS>»5. Cft£LtOKft*«* 
n - ^ V j >«©#SiR14*3Hb ^*/B-T 
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5 -c - r&»-r z>£.imi^<om tm\*'pu < <t & 5 mm 
mm%-c $> *) . «^j3 o ss% * ■c©^t*«^>s^jifR 

m&mi&zm 2 xn©jstRtfui&p cc <t 0 mmomic 10 

C©^2XS©@8<J{i01IS©<fc'5(C|5lB${c 
V 1 *3(#t4©tB%< f tcMi^iJESIiJC t 
CC*S. cmcH0r#JcWfJ^^W)K«S|5^^j« 20 
I»p >5^t,^m 1 SWb/lSia -5Xgi*JcSP»^ 
^o>>*tf^t,\ #©j«Rlft&j^P?£igSW&C<t 

cn^T^tt^Ui, ?giiiftci^xg*>6© 
p^ftsimw (fflp?> *mimmt/mnvT.mic>) 

2 0 •c«r©?s?ttti^«?§^p'f ©a 

£ fcSB#ffj(c3fr 1 Uttft/mn ■Jll's >; * -f 2>v? £ 

3g;£#£S&2XfS©jIJRffjJi&P ?fc J: rj SE^teBiSl, 
■Cg Wte«5BM-©£j£1^^itiRtt*J?i{b * 5 9 * > 

fc 2 11SMR a-7a*WJT*l,Ct^Tfe0'C* 
S„ *tiife. ^«R8ttP^^g*^©a'fM , ;ir-'f 

3 5 'C«T©8S«i*-CiR**tittI 40 
3-tt£C£ttft?K ^Jfta^Xg^SMWtctf^ti 

■5 3 XSJttP -f tt^£&CflK¥&*a{ bf 5 C 4 #"C 
fiP4. &$MP£*>e>©P9ff U^^l^^TSt! 
£*ctt. ^mp^XgKW®^fl4j®*i-fe-^-7-Y h^- 
£-C&9> P-?HSJ^fJ^6©n ^ >«©M& 

flacj: •) tuts a wi9 •? ■< >m<Dm.zwck±-? h 
>m <««ifltsw*«ii«B»*fc^cc mi?*?) so 
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i f&wjim-cimt.cmt u>&<3 p -jn-cttiw v« 
#-c#£„ */c> ^nssn/assv ifii«iSffl&v i 

*#?PJ©fi4^f 5Ci«^e„ MK. f!P^©J; 
0«1 ~2 

^^-f h-<"^^itt<b-r6fl!(!«-t:r©^lS|5^«M 

a»p ^x?iR<>*^©ME Kimwia>5TM*mm-rz> c 
tfr 6* ^ 2 x*ma p k j; o 2 a©7K^b^a^s 
h « i mmmx h v * w 1 ) 

li5t^IM«SL-. yc«CN i Mo/A « J O a *3g{b 
^^±-^31^3 7 5-3 9 0-0 (^37 1 0~7 3 5 
' F ) (DUm.. 5620kPa(fij800 psiq)©JE^J. 1 
L H S VRO>>M£/4SAJM*4i± 7 1 2 n I / 1 -C**Wb 

K(Statfiord)*6f#fc 0 h s> ^©#14*«T 

©^ 3 4 *{CS Bt8T ^ . 

SB3^ 

^^*45H. "C C F) 345~510(650~9S0) 

AP I kbW. 38.2 

fl/cc 0.834 

H. MS% 14.65 

S, MM% 0.02 

N> Bfcttppm 16 

fiSSb.^. *C C F) 38(100) 

KV. 100"C. cSti 3.324 
P/N/Afifi% 

^z>y-f>m 66 

^-^T^^a 20 

14 

H D TX f v h yV> a -£SAM*4 

^**^,ffiH, "C (* F) 345— 455(650~850) 

APlJtfi 31.0 

SS. q/cc 0.871 

H. 13.76 

S> MM% 0.012 
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N, Sfippm 

ffig}*. °C C F) 
KV, 100°C, est 
P/N/AM% 



34 

32(90) 
4.139 



20 
42 
28 

rjbs^tt^i oo/i ; p t o. 6im%)_h~cgM 10 

r«^(D^8&*CD(tira^5c!Bj%f#/c 0 2 8 6 0 kPa (4 

0 0 psi q) CD*^ff . 3 5 6 n £ / £ ©7K3R/SS 

tt lM-^LHSVRW 3 0-3 7 Ot (63 0 

-7 00° F) <08^(DSa[*«fflL/r»fa©^rSfi* 

»T8ttP^ftto/Co 

Mantisolventli OX hJls-^i:Ffli,>2> 
MEK^££MEK/h;Ux>MJt6 0/4 0T\ i& 
«/ftfi*i:k3/ir^Kn^L/c 0 ig^P^P 20 
»br«a»^a*J:0tt5^i 7° <j»i 0-3 o° 
F) <6<*W«*ft»U ^(ctt»Lfcn-5»*l»*-r* 

tt***-h#T- (Au topour) &C<fc9S8frW 
WMje-rSA. ASTMD-9 7 CC<fc 0»J^Lfci««F* 

*<0M«*^-r^3Bltc^'r o »3H««BVIliBs» 
K a ^igr JK a 0 *m 5 c t cc J: o r » 6 ft S c <h * 

093 

77y-7^hItt^e)f#6n/c300SUS (65c 
S t ) h^;l/ffi(D^® (ME K) Ko»?3&>6f# 

^ti/cfflu^^»XSMKn^R^^P^O/Co ffl 
P -5 ««T<£>ffl 5 *CcE»r *«Ftt* fcot C >/c 0 
®53t 

A P I ttM 39 40 

ffift, q/cc 0.830 
7k^, 11% 15.14 

fifclt m% o.i8 

SSppm 11 
■fafiL °C (' F) 57(135) 
KV V 100°C, cSt 5.168 

pna, ma% 

/^y j >S 70.3 
■^y -r>$g 13.6 

16.3 50 
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5 3 7 5 7 10 

10 4 13 77 5 

30 440 825 

50 460 860 

70 482 900 

90 500 932 

95 507 945 

ffl p *) z m * <D^mmx m 1 - 2 tc&m l tc t> <o t m d 
ft4345x;+ (6 5 0° f + ) mm*mc 0 

#}3 6 0 - 3 7 5 °C (675-710° F) ©HJT^fb 

**E«2 8 6 OkPa (4 0 Opsiq) 7k 
^/^AM*4i:b«3 5 6n«/£r*»9, LHSViil 

^i^r^o/co «fb*ratf-i 5-5 0M%K^{bL 

#Ck:, ^W6c«a^Lte*IB4J^*MEK/hJl/X 
> (Mgit6 0/4 0) S«/«jSSJt3 / 

ir-6. 7°C(20° F ) ©ft^J*»rt»IWSE*»* 
fea&CC*fl=*H»Orfflat (ME K) |ttia-?*tf<to 

*«COl^T^*«jbTSfe»©»aE9^A**Tfe 

»ttV I ffl«»»T^*feOT*4. 
0«5 

« 1 «c«fll U)M<*fb«Bl»# 5 ^XStt^AMI4^W 
l-2<D^'*7>(b^-£S^JiT24 0 C (75° F) 
CDi*ttj4LRtf 115.1 <Dtt£fgtt£«£fcfttc^ L 
/cSS^^t?(5«cDM^(Z)^TrSM)!SP -5 UTSP# 

JWC, *m*J5K»*P t/ZSM-2 3«P«>«« (P 
t 1 . 011%, S i 0 2 /A£,0 3 J:tl 14/1, T 
^5^3B^ffJ3 511%) ±r 3 1 5-3 4 5°C (6 0 
0-6 5 0° F) (DSS, 2 8 6 OkPa (4 0 Opsiq) 
OTklSEE, **/S^jRB]t 712n*/€Rtfl«MH! 
- 1 <D L H S VCgMP ^LTP -i*R«E»©aBRWI»* 

mem 

mm*. °c c f> vi 

-2 0 (-5) 1 0 7.5 

-29 (-20) 10 5.4 

-4 0 (-40) 1 0 3.5 

Cti6©se**«T©*7*«:^-r<fc5«cZ SM-2 3 

•>t * C 4 W or»6h«4WiltlW"*. 
^7* 

#-X^ZSM-2 3ffiiP^ 
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